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THE ALTOONA SHOPS OF THE PENNSYLVANIA 
RAILROAD. 


Vil. 
(Continued from page 320, Vol. LXX.) 





The reader of? these articles has learned before he has reached 
this one that no systematic arrangement of them or the subject 
they embrace has been aimed at. They have merely been some- 
what full reports made from notes of personal observation and 
investigation. No introductory remarks are therefore needed for 
the following description of 

VULCANIZED GRAPHITE BEARINGS. 

One of the novelties in the shops is the use of this material in 
the bearings of connecting-rods and in engine-truck boxes. 
Vulcanized graphite is substantially what is known as vulcanized 
fiber impregnated with powdered graphite or plumbago. In ap- 
plying it to bearings, a groove is planed in the brass longitudi- 
nally to the journal. Thus in the bearings for a journal 5} inches 

diameter, two grooves each 1 inch 
































End of Box. wide and § inch deep, were slotted 

MF * transversely in the bearing and longi- 

_ 4 tudinally to the axis of the journal. 

4 These are made slightly dove-tailed so 
ne nals as to hold the fiber in position. It is 
3 ‘Ba T ‘3 made in sheets } inch thick, and it is 
8 We ez |" found that it wears better if the pieces 
p, RR | put into the journal are placed so that 

| ZL the wear will come endwise to the 
End of Boy material or on its edge as it is made. 

Fig. 1. Two thicknesses of it are therefore 


drawn into each groove from its end. 
' The report is that it wears much better than babbitt, and is in 
every way more satisfactory. 

For truck boxes the fiber is cut into strips 2 inches long by 1} 
inches wide and 4 inch thick. These are placed as shown in Fig. 
1, which is an inverted plan of the bearing. Babbitt is then cast 








in the box so as to fill the space on each side of the fiber and con- 


form to the journal. A box was shown which had been so hot as 
to melt the babbitt, but the fiber was still intact. Very excellent 
reports are given of the working of this material. It is made by 
the Vulcanized Fiber Company of Wilmington, Del, 


KINDLING LOCOMOTIVE FIRES WITH OIL. 


In the engine-houses at AJtoona the oil fire-kindling apparatus 
and process is generally used for lighting the fires in locomotives. 
The apparatus consists of a portable cylindrical tank or reservoir, 
which holds a gallon and a half of crude oil. A force pump is 
attached to the inside of this, and a rubber hose with a flat nozzle 
is connected to it. The nozzle is made of a piece of 4-inch gas pipe 
a few feet long, with its end flattened to form the nozzle. Before 
kindling the fire a layer of coal about 8 inches thick is spread 
over the grate and a few bunvhes of greasy waste is laid on top. 
The oil is then sprayed over the surface of the coal by the force 
pump attached to the reservoir, and the waste is then lighted. 
The engine-houses are now previded with. steam pipes which run 
all around the outside, and from which branches lead down to 
an underground connection alongside of the engine pits, The 
blower pipes on the locomotives also have a screw connection on 
the outside of the smoke boxes. A hose is connected to thesteam’ 
pipe underground, and to the blower pipe. After the waste and 
oil have been burning for about ten minutes steam is turned on to 
the blower, which of course acts on the fire so as to raise steam 
in from 50 to 60 minutes. In urgent cases sufficient steam has 
been raised to run an engine out of the house and on to the turn- 
table in 28 minutes; but it is not considered advisable to do it so 
quickly. The steam pipes have a connection Jeading into the 
pits, so that any accumulation of water in them can be blown 
out before steam is turned on to the blower. 


CLEANING FLUES WITH COMPRESSED AIR. 

Among the many uses to which compressed air is applied in 
these shops is that of cleaning flues. To do this a piece of $-inch 
gas pipe about 10 feet long is used, which is attached to a rubber 
hose with a stop-cock between them to turn on and shut off the 
the air. If, when the flues are cleaned, the“engine has steam on, 
the rubber hose is attached by an ordinary brake coupling to the 
brake pipes in the tender. The airbrake pump is then started 
which furnishes the supply of compressed air which is needed. 
The gas pipe is inserted through the furnace-door and the current 
of compressed air quickly removes the soot and ashes inside of 
them. It is thought that if a piece of pipe long enough to reach 
nearly to the front ends of the tubes is used that they are cleaned 
unore thoroughly than they are with one which will extend only 
a short distance into them. To handle so long a pipe, however, 
it is necessary to disconnect the engine from the tender, which 
consumes time and labor, and therefore the shorter pipe is em- 
ployed. 

CARE OF ENGINE LANTERNS, ETO, 

A very considerable expense was formerly incurred on this road 
in supplying engines with red and white lanterns, torches, oil- 
cans, monkey-wrenches, etc. These would be broken, or lost, 
or destroyed. The plan was, therefore, adopted in the engine- 
houses at Altoona of supplying each engineer with these equip- 
ments and holding him individually responsible for them, With 
thie object in view a room and attendant was provided for storing 
and checking these articles ; and whenever a man has completed 
his run he is required to check them in this depository. He alone, 
therefore, becomes responsible for them, and if they are injured 
or lost he can be called to account and any undue carelessness or 
neglect is counted against him. The result of the introduction of 
this system was a greatly reduced cost for such supplies. 

NEW BLACKSMITH SHOP. 

One of the new, or, it might be said, the only extension of the 
shops in Altoona, which has been made recently is a new smith 
shop, which has just been occupied. It is 228 feet 8 inches by 68 
feet and 20 feet high to the roof truss. It has 25 forges, a num- 
ber of heating furnaces for bolts and similar work, two shears 
and punches, three bolt machines and a “ bulldozer.” The equip- 
ment is not yet all in the shop, but,!when completed, it will form 
alipaty addition to this great establishment, 
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CAR SHOPS. 

The general arrangement of the car shops of the Pennsylvania 
Railroad at Altoona is shown in the plan which was published in 
our June number. They are located along the main line of the 
railroad, which runs in an easterly and westerly direction through 
the city of Altoona, part of which ison the north and parton the 
south side of the railroad. For the convenience and safety of foot 
passengers a foot bridge has been built across the railroad and ex- 
tending over the grounds occupied by the car shops. The view, 
which was also published in the June number, was taken from 
the bridge, and gives an idea of the appearance of the buildings 
and grounds, but even the faithfulness of photography does not 
show the scrupulous “‘ good order” in which the buildings and 
their surroundings are kept. Many of the parts of cars when 
completed are piled outside of the shops, and the care and regu- 
larity in which they are arranged can be compared only to that 
which military men practice in arranging shot, guns and stores in 
arsenals and fortresses. 

The grounds of the shops here described are kept clean and 
orderly and in the west end, when it was practicable, there was 
an example of landscape gardening of no mean pretensions and 

‘ of very pleasing appearance. To show how far the spirit and 
practice of order is carried, in entering near the office the visitor 
may notice several cars for the reception of various waste prod- 
uets. One of them is for turnings, which was divided 
into three compartments, each lettered distinctly one for iron 
turnings, another cast-iron borings and a third steel turnings, 
the purpose being to keep all them separate and thus increase 
their value either for sale or re-use. 

The first shop visited was the freight, repair and erecting shop, 
which is an enormous round-house 483} feet in diameter outside, 
having an open space inside with a 100-foot turn-table in the 
center. There are thirty-eight tracks or stalls with pits between 
the rails, each track of sufficient length to be occupied by two 
cars under construction or repair. There has been much criticism 
of the adaptation of this plan of shop for the purpose for which 
it is used. On inquiry of the foreman, Mr. Andrew Kipple, he 
reports that his experience leads him to approve of the plan for a 
car-repair or erecting shop, that it facilitates the handling of the 
cars by a switching engine and the turn-table which is operated 
by steam power, and that the radial position of the tracks on 
which the work is done gives ample room on the outer portion of 
the building, where the tracks diverge, for work benches, the 
temporary storage of material, etc. 

In these shops, asin all the others at Altoona, the system of 
piece work is generally adopted, which was described in our De- 
cember number. 

Comparatively little new work is in progress in any of the de- 
partments of the car works. An order for 75 refrigerator cars for 
earrying dairy products was being executed at the time of our 
visit. These are 36 feet long over the bodies, have Janney coup- 
lers and air-brakes. The sides are filled with heavy hair felt, 
covered with two layers of brown paper. Three furniture cars 
are also in progress, which have very large bodies to give as 
much storage-room as possible. 

All the heavy parts of the cars are stored out of doors, but the 
space occupied by two tracks is devoted to the smaller parts, and 
those which would be injured by the weather. The material for 
each job is selected and loaded on cars or trucks run on the turn- 
table and then delivered to the track on which the job for which 
the material is intended is in progress. 

Some idea of the amount of the car-repair work done in AI- 
toona may be formed when it is said that at the present dull 
times about 800 cars are repaired daily. Those needing only 
slight repairs are overhauled in the new yards east of the car 
works, which is a sort of immense temporary hospital for invalid 
rolling stock. 

TRUCK SHOPS. 

A shop which, compared with some of the others is small, being 
only 85 by 87 feet, is devoted exclusively tothe assembling and 
erection of car trucks. The building is isolated, and is thus ad- 
mirably lighted on all sides, The axles used here are turned and 


the wheels are boredin another shop. Most ef the other machine 
work is, however, done in the building here described. The stand- 
ard freight truck used by the Pennsylvania Railroad is of the 
‘‘ diamond” pattern with channel-bar transoms. The holes in the 
arch bars for the truck sides, are drilled by two multiple arills 
each with eight spindles and another double drill bores the holes 
in the spring seats. A somewhat unusual machine, built by Wm. 
Sellers & Co., is used for drilling the flanges of the channel bars. 
The 18 spindles and drills of this machine work horizontally, in 
two rows, opposite to eachother. The channel bar is placed be- 
tween the two rows, with the flanges up, so that all the 18 holes in 
the two opposite flanges are drilledat thesame time, Another ver- 
tical upright machine drills and countersinks eight holes in the web 
or plate of the channel bar. When the holesareall drilled the cast- 
ings, etc., which are attached to each separate bar are riveted to it 
in astationary hydraulic riveter. When this is to be done they are 
placed on two cast-iron stands made for the purpose and fastened 
to the floor the proper distance apart and of a certain height for 
doing the work. The castings and attachments which are riveted 
to the two bars are then put into position and riveted by a port- 
able hydraulic machine. Four pairs of the cast-iron stands are 
provided, and the hydraulic riveter is carried by a traveling crane 
which has about 12 feet span. With this the riveter can be 
placed in any position over any of the four pair of stands. 

A grinding machine which was new to the writer is used for 
grinding the cover-seats of the journal boxes. It consists of a 
shaft on each end of which is a cylindrical head or disc about 8 
inches diameter which carries three emery ‘‘plugs.” These are 
cylinders of emery 1} inches diameter by 3% inches long. These are 
fastened by a sort of cam device, analogous in its action to that of 
a scroll chuck, and are clamped fast so us to project a short dis- 
tance from the face of the disc. The journal-box is placed into a 
position in front of the disc which brings the cover-seat parallel to 
the face of the revolving disc. The box is carried in a suitable slid- 
ing head and by a feeding arrangement the seat can bebrought up 
in contact with the emery “plugs” and can be fed crosswise or paral- 
lel to their planes of revolution. By this means the seats are quickly 
ground to a true surface. Pressed-steel box covers are used. A 
Sellers tool grinder, a double spindle drill, several drill presses and 
other ordinary tools complete the equipment. Wooden bolsters 
are used in the trucks here described. These bolsters rest on two 
nests, each of four coils of spiral springs, 5 inches in diameter and 
made of 1-inch round steel. The seats and caps of the nests are 
made of pressed steel. 

The trucks are assembled on a track which runs through the 
middle of the shop, the rails being elevated somewhat above the 
floor so as to bring the parts to a more convenient height for the 
workmen. Twelve men will put together 40 trucks in 10 hours. 


PASSENGER-CAR SHOP. 


The passenger-car erecting shop has five tracks parallel to each 
other with room for three cars oneach. One of these is used for 
bringing in the material. At present the only new work in prog- 
ress is an order for 19 new coaches; seven of these are to have 
vestibules. These are of a new design, the object of which was 
to reduce the weight of the car as much as possible, without any 
reduction in strength. It is expected that they will weigh 7,000 
pounds less than the standard passenger cars now in use. The 
new cars are to seat 64 or 66 passengers. Some of them are to 
have stoves as an auxiliary means of heating, and these will seat 
only 64 passengers. All of them are to be equipped with steam 
heating appliances. The Jength of body is 54 feet and its 
width 9 feet 83 inches over frames. The outside and center sills 
are 5 by 8 inches, and the intermediate 44 by 7} inches. The 
platforms have been designed especially with reference to 
strength, and they are equipped with Buhoup’s three-stem coupler, 
with a Janney head. The platforms are provided with buffer- 
plates attached to double-stem spring buffers. 

The outside of the cars instead of being paneled are sheathed 
with vertica! strips § inches thick and 2 inches wide. A feature 
which has been introduced in many places is to groove the rails, 
truss-planks and some of the panels with a number of longitudinal 
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grooves. These are $ inch wide by $ inch deep, the bottom® 
being round, The truss-plank, for example, is 1% by 8} inches 
and grooved on the back. The top plate, instead of consisting of 
a single piece on top of the posts, is made of two pieces } by 9 
inches attached to each side of the posts, beth grooved on the in- 
side. This arrangement leaves room so that the window sash can 
raise up between them. The letter-board on the outside is } by 
11} inches, and is also grooved inside. The upper window belt 
rail is 1 by 44 inches. The outside window capping is made of 
walnut, and both are grooved. The flooring of some of the cars 
consists of a single longitudinal floor 1} inches thick. Some of 
the others will be made of two thicknesses, each } inch thick, 
the top one being of maple. 

The vestibuled cars will have two water closets, but those with- 
out vestibules will have only one. Formerly the clear story rested 
on a longitudinal piece of oak, 44 by 44 inches. In the present cars 
the lower rail of the clear story is made of a piece of white pine, 
54 by 2¢ inches. The mullions are also white pine and covered 
with thin oak on the inside. 

The wooden truck sides are reinforced with }-inch steel plates 
on the inside. Wooden safety timbers have been abandoned and 
iron substituted in their place. Asteel spring plank has also been 
used instead of a wooden one. The brakes are hung on the inside 
or between the wheels, instead of outside, as has been the prac- 
tice heretofere. The axle journals are 4 by 8 inches. The body 
bolsters consist of two trusses made of bars6 by § inch placed 36 
inches apart from center to center, the two being connected to- 
gether at the center to receive the center plate. The ends of the 
roofs which project over the platforms are rounded. The spaces 
between the floors are filled with mineral wool. 

The window sashes are hung and fastened on the system of 
O. M. Edwards, of Syracuse, N. Y., which is new and appar- 
ently a great improvement on the ordinary method. As all 
travelers know to their discomfort, car windows seldom work 
satisfactorily. Recently we had occasion to criticise the window 
latches used on some of the cars of the Pennsylvania road, and 
the advisability of carrying asmall “jimmy” for prying win- 
dows open on railroad journeys has also been suggested. In dry 
weather car windows are prone to rattle, and in wet weather 
they swell and resist the most strenuous efforts to open them. 
Most car windows, too, have nota sufficient number of stops to 
hold them up. The passenger must either be content to have the 
window closed or entirely open. Usually it cannot be held upa 
short distance only. 

By the Edwards system the sashes are fitted loosely in the 
grooves in the post, and the sash is balanced by a coiled spring 
above it inside of the car sheathing, or more specifically, inside 
of the letter board. Long flat springs are attached to the window 
facings, and bear against the sides of the window sash. A 
double latch is attached to the middle of the window sill and is 
connected with the sash springs in sucha way that when the two 
latches are compressed, the pressure of the sash springs is with- 
drawn from the sash and it is then entirely free to move. As it 
is somewhat overbalanced by the spiral spring, the sash raises of 
itself, when the latches are compressed, and is held in any posi- 
tion it may be in, when they are released, and the side springs 
then press against it. Altogether, it seems to be the most com- 
plete and convenient sash fixture that has thus far been devised. 

On all of their day coaches the Pennsylvania Railroad author- 
ities have adhered to the old-fashioned Venetian blinds for the 
windows. Onthenew cars here described curtains have been 
substituted for the blinds. The curtains are held in’position by the 
fastening made by Forsyth Bros. & Company, of Chicago. The 
lower edge of the curtain is attached to a rod or tube with slides 
on each side which move in grooves in the window posts. At 
the middle of the rod is adouble latch connected to the slides in 
some way, so that when the latches are compressed the slides 
are free to move in the grooves, and when the latches are released 
theslides are clamped and hold the curtain in any position in which 
it may be placed. The curtain rolls on a usual.form of spring 
roller. Altogether the window and curtain fastenings are the most 
convenient and elegant that have thus far been put in cars. The 
blinds were discarded to save weight in the cars, The objection 


to curtains is that they soon get so much soiled as to be very ob- 
jectionable, Some which the writer recently saw on a car of a 
New England railroad were extremely obnoxious by reason of 
the dirt and wear to which they ‘were exposed. The abandon- 
ment of the more cleanly window blind is to be regretted. 

Some of these cars are to be finished in hazelwood, others in 
oak, and still others in baywood. The bulkheads at the end of 
the car have each a very neatly designed and constructed brass 
grill which the Pennsylvania road has made a feature in the finish 
of its more recent cars. The ceilings are covered with straw- 
board which has been molded or stamped with shallow indenta- 
tions approximating to a checker-beard pattern, and painted 
what ladies would probably call a ‘‘crushed raspberry” color, 
with moldings dividing it into a number of medium-sized panels. 
The wood and the color of the ceiling with the uneven surface of 
the straw-board gives a very pleasing effect, with an entire ab- 
sence of the gaudiness and over-ornamentation characteristic of 
many cars. 

The clear stories of these cars are made 10 inches wider than 
those in the standard passenger cars. The side-lights are glazed 
with stamped colored glass with bas-relief figures. The seats in 
one of the cars are covered with a somewhat peculiar figured 
material the name of which we did not learn; the others, we 
were told, would be covered with plush. At the time of our visit 
the cars had not been weighed, so the saving which has been 
effected cannot be definitely stated. 


PLANING MILL. 


This building is 355 by 72 feet and is equipped with wood- 
working machinery for doing a large amount of work. This 
consists of eight planers, two band-saws, four crosscut saws, 
three turning machines, five rip saws, four mortising machines, 
six boring machines, one shaper, one universal wool worker, one 
molding machine, a knife sharpener, two saw grummers, a crose- 
cut automatic saw sharpener, another for band saws and two 
Sturtevant fans for carrying shavings and sawdust to the boiler 
room. A curious devise is used in connection with these fans. 
It was fuund in feeding the boilers with shavings that a consider- 
able quantity was carried through the flues so quickly that they 
were not consumed but escaped from the chimney and thus were 
the cause of danger from fire. To obviate this strips of iron 24 
inches wide—equal to the inside diameter of the tubes—and 4 
inches thick were twisted and inserted in the tubes. This com 
pelled the gases, sparks and unconsumed shavings to pass 
through the tubes in a spiral path, thus delaying their movement 
sufficiently to secure the complete combustion of the latter. It is 
also said that the evaporation and economy of the boiler to which 
the spiral plates have been applied has been materially improved. 
Six boilers of the locomotive type are used and the shop is driven 
by a 250 horse-power Corliss engine. 

This shop, like all the others, is operated almost exclusively by 
the piece-work system. More than 1,000 different prices are 
needed to meet all the requirements of the work. 


BLACKSMITH SHOP, 


This building is 493 x 74 feet and has 96 forges and nine heat- 
ing furnaces. It is equipped with seven steam hammers, a num- 
ber 0, a number 14 and a number 7 Hillis & Jones punches and 
shears. The latter will cut acold bar of iron 4} inches square 
and three punches are often used in it in a gang to punch holes 14, 
2and 2} inches diameter at onetime. Nine smaller punches are also 
often used in a gang to punch that number of holes through 1- 
inch bars at once. Besides these machines there are two vertical 
and two alligator shears, one Burdick 2-inch bolt machine, one 
Blakeslee’s number 7 forging machine, which weighs 63,000 
pounds, five belt hammers, two Blakeslee number 5 ‘“‘bulldozers” 
and one Pratt & Whitney drop hammer. The power for driving 
the shop is provided by a 70 horse-power horizontal slide-valve 
engine at one end of the shop and a vertical engine at the other. 

The interesting feature in this shop, which it would take a great 
deal more time and space to describe than can now be given to it, 
is the various kinds of dies, bendtag appliances and tools of vari- 
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ous kinds which have been devised for doing the great variety of 
work which is now used on cars. This variety has been greatly 
increased by the introduction of automatic couplers, air-brakes, 
spring-buffers and steam heating, and many of the parts now 
used for these appliances are of much greater complexity than 
those which were employed in the earlier days of railroading. 
This and the necessity of reducing the cost of manufacture has 
made it necessary to devise a great variety of appliances for doing 
work. The system of piece-work has also stimulated the 
ingenuity of the workmen to devise means which would expedite 
the operations they have to perform, The result is that a great 
variety of small tools of various kinds have been provided, which 
all help to diminish the cost of labor and the time required to do 
work. Nearly all the work is done by the piece, and the same 
testimony was given here as in the other shops, which was to the 
effect that the cost of turning out work is reduced from 50 to 75 
per cent. and the output more than doubled by the piece-work 
system. 

A very interesting book could be made if any competent person 
could give the time to describe and illustrate in full detail the 
methods and special tools and machines which are hereemployed. 
It would be impossible to explain these so that the explanation 
would be intelligible without elaborate illustrations, the making 
of which would be a formidable undertaking. One illustration of 
a method of saving work may be given. A brake lever is a flat 
bar of iron with its fulcrum nearer to one end than to the other, 
and tapering from the fulcrum both ways. Formerly these were 
drawn out to a tapered form under a hammer which required con- 
siderable time and labor. ‘To lessen this the bars of iron are now 
rolled into the tapered form—a half dozen or more levers in one bar 
—so that all that is required is to cut them off at the right place, 
and of the right length; and then shear off the ends round and 
drill or punch the holes for the bolts. Atl these operations are 
performed almost as rapidly as the levers can be handled and 
counted. 

Some tim3 since an accident happened from a brakeman twist- 
ing off a brake shaft, which was badly welded, and he was 
thrown from a car and killed. It should be said that the brake 
shaft used on the Pennsylvania Railroad is about five or six feet 
long and 1} inches in diameter at the lower part, a square place 
about the middle, 14 inches on a side, and the upper end is drawn 
out round to 14 diameter. A die is now used for doing this 
which draws down the bar to the required size and facilitates the 
making of the square part without removing it from under the 
hammer, The shaft is thus made out of one piece and there 1s 
then no danger of breakage from a bad weld. 

The iron which is intended for use in the shops is stored in 
racks or bins outside of the two ends of the building. Each of 
these bins is numbered and a card is assigned to each bin in 
which the iron received and that given out is entered. From 
this the amount on hand can be made out at any time, which 
should, of course, correspond with an inventory whenever it is 
taken. The cards are in charge of a person whose business it is 
to look after the stock of iron on hand, and they are storedina 
case under lock and key in the engine-room. 


The truck shop, which has been described, is near the blacksmith 
shop. When the trucks are completed, they are run out ona 
track alongside of the smith shop to be oiled. By the repetition 
of this operation, on many trucks, much oil was spilled in the 
ground, which thus became saturated with it. It was therefore 
feared that it might take fire if a piece of hot iron or a light 
should accidentally be applied to it. To obviate this risk, a series 
of sheet iron pans have been located alongside of the tracks, into 
which the oil drips, and from which it is readily removed. 


An air hoist for loading and unloading trucks, to and from 
cars, is located near this place. It consists of a ‘‘ gallows” frame 
made of wood, the top horizontal beam being trussed. A 
vertical air cylinder is suspended from a trolley which runs in a 
track on top of the horizontal beam. The cylinder has a piston 
and rod of the usual kind, the latter with a set of suitable hooks 
at its lower end to attach toa truck. Rubber hose conducts the 
compressed air to the cylinder, The trolley is moved transversely 


by means of a chain and windlass, the latter connected to one of 
the posts of the frame. The celerity of action of this saves 
much time and labor. 


MACHINE SHOP. 


The machine shop for doing iron work such as turning axles, 
boring wheels, drilling, etc., is a building 132 feet by 70 feet. It con- 
tains twelve axle lathes, four wheel-boring machines, two wheel- 
presses for putting on wheels and one for removing old wheels, 
a car-wheel grinding machine, one slotting machine, one machine 
for straightening axles, four lathes for miscellaneous work, one 
shaping machine, fifteen drill-presses, three planers and two 
bolt thread-cutting machines. The shop is driven by a 100-horse 
power compound engine. It also drives a dynamo and two 
Westinghouse brake pumps for compressing air for pneumatic 
hoists. A number of these appliances are used in the shop for 
handling wheels, axles, etc. The shop has capacity for turning 
out 100 pairs of wheels and axles per day. 

One of the novelties in this shop was a burnisher for car-axle 
journals represented by the engraving, Fig. 2, herewith. It con- 
sists of a hardened steel cylindrical 
disk A, 4 inches in diameter and % 
inch wide, one corner of which is 
rounded with aradius of inch. The 
disk is carried ina forked holder as 
shown. This is put into the ordinary 
tool-holder of an axle lathe in which 
the axle is revolved at a speed of 500 
revolutions per minute. The steel 
disk is then screwed hard against the 
journal and revolves with it. At the 
same time it is fed longitudinally 
toward the rounded corner. The effect 
is to condense and solidify the surface 
of the journal and give it a much 
better wearing surface than it would 
‘have if it was not burnished. It has 
been used to a very considerable ex- Fig. 2. 
tent with excellent results. It was 
devised by Mr. John H. Hindman, foreman of the shop. 

Many of the wheels used in passenger service are ground on 
their treads, especially those wheels which are cast in contracting 
chills. The slightly uneven surface of the tread, which is left by 
this kind of chill, causes the wheel to make a sort of whirring 
sound in running on the track, The grinding overcomes this ob- 
jectionable sound. 

















THE CABINET SHOP, 


This is 75 by 160 feet and is equipped with the usual machinery 
found in such establishments. It is admirably lighted and ar- 
ranged and is capable of turning out a large amount of work. 


THE TIN, TRIMMING AND UPHOLSTERY SHOPS. 


These departments are housed ina building 200 by 75 feet,which 
gives ample room and light. The upholstery department is ina 
loft at one end of the building. 


(To be Continued.) 








The Operating Mechanism of the New Rock Island 
Bridge.—A Correction. 





In describing last month the operating mechanism of the Rock 
Island Bridge we reproduced a diagram of end jacks which we 
stated showed the construction of those in use on that bridge. 
We should have stated that the particular jacks shown were de- 
signed for a much smaller and lighter bridge and the engraving 
was only introduced to illustrate the general type of jack in its 
elementary form, The few dimensions given on the cut would 
indicate that a mistake had been made, but that no injustice may 
be done Mr. Modjeski or Messrs, G. P. Nichols & Brother, we 
make this correction, 
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Double-End Side Tank Locomotive for Japan—Brooks 
Locomotive Works. 





Through the courtesy of the Brooks Locomotive Works we 
present herewith a photograph of one of the two engines they 
have just shipped to Japan. As will be seen, the engines have six- 
coupled wheeled, a two-wheeled radial leading track and a two- 
wheeled trailing truck also. The water tanks are on each side of 
the boiler and the general finish of the cab, dome and sand-box 
casings, stacks, etc., suggest European practice. 

The gage of the road is 3 feet 6 inches. The cylinders are 15 
inches in diameter by 22 inches stroke, and the driving-wheels are 
48 inches in diameter. The boiler is straight and is 54 inches in 
diameter. It is of steel 7, and 4 inch thick and carries a pressure 
of 150 pounds. The firebox is also of steel and is 76 inches long 
and 29 inches wide inside of the ring. It is stayed by 1-inch 





An Automatic Indicator on the Western Railroad of France.* 


















BY M. E. BRILLE, 
Inspector of Materival and Traction of the Western Railroad. 


In order to obtain indicator diagrams from locomotives, a more 
expensive installation is required than in stationary practice, as 
independent of the apparatus for transmitting motion (mechanism 
often found to be delicate), there is the box and hand rails for the 
protection of the operator. M. Clerault, Chief Engineer of the Ma- 
terial and Traction of the Western Railroad of France, has thought 
that a gear could be constructed which had no mechanical con- 
nection with the crossheads, and with which the diagrams could 
be taken automatically without the presence of the operator at 
the front end of the locomotive, The apparatus which we illustrate 
herewith has been designed by M. Dubois, Assistant Engineer of 
Surveys, and by the author; it was constructed by the firm of 
Digeon from drawings furnished by the railroad company. 








Double-End Side-Tank Locomotive for Japan. Built by Brooks Locomotive Works. 


radial stays. The tubes are of brass No. 14 B. W. G., 14 inches 
in diameter and 9} inches long, and there are 210 of them. The 
total heating surface of the boiler, is about 950 square feet. 

The driving-wheel base of the engine is 10 feet 4 inches and 
the total wheel base 23 feet 8 inches. The weight on the drivers is 
78,000 pounds, and on each truck 11,000 pounds, making a total 
of 100,000 pounds. This is with 1,200 gallons of water in the 
tanks and one long ton of coal in the coal-box at the rear of 
the cab. 

In most respects the details are American. We notice several 
departures, however, such asa copper dry pipe and headlights 
and signal lamps of the Japanese standard. The couplings and 
buffers are English. The truck wheels are steel-tired and 26 
inches in diameter. All axles and rods are of hammered iron. 
The cylinders and boilers are lagged with asbestos board. The 
cylinder casings are steel, as is also the steam chest cover casing. 
The smokestack is of iron with a copper top. The cab is of steel. 
The engine is equipped with the Le Chatelier water brake and 
steam and hand brakes on all drivers. The injectors are Sellers 
No. 7, and the rod packing is United States metallic. 








The Richmond Compound Locomotive. 





The ‘“ tramp” Compound of the Richmond Locomotive Works 
last month finished a service test on the Louisville & Nashville 
Railway and went to the Wabash at once for experimental runs 
between St. Louis and Decatur, which will be watched with 
interest. The Louisville & Nashville Railway has made no report 
yet, but it is understood that the engine has given perfect sutis- 
faction and showed great fuel economy. 































The mechanism employs an indicator for drawing the diagrams, but 
instead of making ordinary closed cards, it registers the pressures 
upon a drum which moves forward withacontinuous motion dur- 
ing the tracing of a line. so that the curves approximate a sinusoidal 
shape. A chronograph records the dead points in the piston stroke. 
All this is done automatically, as well as the feeding of the roll of 
paper, the apparatus being started by a pull on acord and auto- 
matically stopping itself when acycle of operations is complete. 
The drum does not move with a speed exactly proportional to the 
speed of the piston at each point of the stroke, but has a uniform 
speed when in motion ; that speed is, however, exactly proportional 
to the number of revolutions of the locomotive. The apparatus has 
no mechanical connection with the crosshead, as will be clear from 
the description of the details. 

Fig. 1 gives the method of applying the apparatus to the loco- 
motives; Figs. 2 and 3 are views of the apparatus itself; Figs. 4,5 and 
6 are sections of the diatributing valve; Figs. 7 and 8 shows details 
of the drum mechanism, and Figs.9and 10 are examples of dia- 
grams by the automatic and the ordinary indicator. 

Before going into details it will help to make the description 
clear to say that all the lines of a single diagram are not taken dur- 
ing one and thesame revolution of the locomotive; on the contrary, 
the pressure line for one end of the cylinder is drawn for nearly two 
revolutions as shown in Fig. 10, thenthe mechanism is put in com- 
munication with the other end of the cylinder and the process 
repeated, after which the steam-chest pressure card, exhaust pas- 
sage card and atmospheric line are drawn by successive operationss 
each following the other automatically without the attention of 
the operator. 

The encs of the cylinder, the steam chest and the exhaust pas- 













*An article with this caption appeared in the Revue Generale des 
Chemins de Fer for September, 1895, which we have translated, re-writ 
ten and condensed in the form here given, 
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SUNNY 


sage are all piped to the cock 
D, Figs. 2 and 3, and a port 
from the latter also connects 
with the atmosphere. A branch 
pipe from one of the eylinder 
pipes leads to the stop cock £. 
The latter is opened by a cord 
in the hands of the operator 
and has three positions ; in the 
closed position all of the appa- 
ratus is idle; when pulled open 
as far as possible by means of 
the cord it connects the motor 
cylinder C with the steam cy- 
linder of the locomotive, and 
also opens a port to the atmos- 
phere; steam then blows 
throngh until all water of con- 
densation is blown out, when 
the operator lets go of the cord 
and a spring partly closes the 
cock until its lever catches on 
the notch of the lever Z (Fig. 
8), where it remains until auto- 
matically released; in this 
third position the cylinder C 
is in connection with the loco- 
motive cylinder, but not with 
the atmosphere, and its piston 
P makes a stroke for each 
stroke of the main piston, the 
admission pressure forcing the 
piston P up, and the spring R 
foreing it down as the press- 
ure falls. The stroke of this 
piston is always great enough 
to turn the shaft S one notch 
of the ratchet-wheel s, and only 
one. This shaft has thus an 
intermittent motion, and from 
it are derived the movements 
of the remaining mechanism. 
These are chiefly two, the con- 
tinuous rotation of the drum 
and the intermittent move- 
ment of the distributing valve. 
We will take up first the dis- 
tributing valve. 


This value D is seen in Figs. 
2 and 3, and sections of it are 
also given in Figs. 4,5 and 6. 
It is a plug cock with one port 
O in the plug, which registers 
successively with the passages 




















Fig. 5.- SECTION ON X X: 


Fig. 4.-Secrion on VV! 








a,b, c,d,e in the plane X X, 
Fig. 6, as it is turned, these 
ports connecting with pipes 
leading from the ends of the 
locomotive cylinder, steam 
chest, exhaust passage and (if 
so desired) from the boiler. 
The plug also has aseries of 
ports in the plane V V’ (Fig. 6) 
which communicate, some- 
times alternately and some- 
times simultaneously, with the 
passage 1, leading to the indi- 
cator, and the passage f, lead- 
ing to the atmosphere. The 
plug is adjusted toa bearing 
by a set screw and is forced 
against that screw by a spring 
and by steam pressure on the 
small end, obtained from the 
passage J, The plug is turned 
by means of clutch faces on the 
end of it engaging with similar 
faces on the driver W, Fig, 6 
(seen also in Fig. 7). It is 
evident that if this cock is 


DETAILS OF AUTOMATIC INDICATOR ON THE WESTERN RAILROAD OF FRANCE. 
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Fig. 9.—Diagram from Automatic Indicator. 





rotated with an intermittent motion it will put the indicator in 
connection successively with the places from which a steam pres- 
sure record is desired. This rotation of the plug is accomplished by 
gearing from the motor shaft sand the 18 positions of the plugs 
marked in Figs. 4 and 5, are derived from the spacing of the teeth 
in the ratchet wheel S. Position 18 is the position of rest, the indi- 
cator being open to the atmosphere through the port f. The posi- 
tions for taking cards are when the lines 3, 6, 9,12 and 15 register 
with the port of f. It will be noticed from the lines indicating the 
other positious that each time the port f is closed it remains closed 
for nearly, but not quite, two whole positions (Fig. 4) and that dur- 
ing that time the indicator is in communication with some one of 
the ports a, b, c,d, e. This, as will be seen later, is to obtain a dia, 
gram covering nearly two revolutions. 

The drum has a continuous motion obtained in an ingenious man- 


ner and i!lustrated in Fig. 8. On the motor shaft Sisa loose gear 
carrying a ring Z, whose circumference is set with pins. Fixed to 
the shaft are two springs zz’, the ends of which engage the pins - 
mentioned. This gear drives the drum through intermediate shafts 
and gears. When the shaft S starts with its intermittent motion 
itat once takes a speed proportional to that ofthe engine. The 
drum, because of its inertia, cannot do this, and the springs deflect 
as shown at 2”, even skipping from pin to pin untilthe drum gets 
up to speed. Then the springs by their elasticity permit the drum 
to revolve at a uniform speed, though driven froma shaft moving 
intermittently. Experiment has shown that during any single rev- 
olution of the drum its speed isconstant, which is all that is re- 
quired. 

The paper for the drum is carried on the spool Bw inside of the 
drum (see Fig. 2), and passes over the roll M, thence around the 
outside of the drum, over the roll N, and onto the spool Bv. While 
the drum is revolving the paper is stationary on its surface until 





»9 8 1 . 5 ' 3 2 10 


Fig. 10.—Indicator Diagram Corresponding to Automatic Card 
in Fig. 9. 


the cycle of operations are practically complete, when the paper is 
shifted automatically. The gear Gis on the upper end of a shaft 
passing upinto the drum through the hollow spindle of the latter. 
On its lower end is a disk H, seen in Fig. 2. When the moment for 
changing the paper arrives, the brake F is brought into contact 
with the disk Hand the motion of the shaft which had been car- 
ried around with the drum is arrested, the gear G standing still 
and the drum continuing to revolve the gear G’ rolls over G and 
through the intermediate gear actuates the feed roll M,which take 
paper from Bu and roll up the used paper on Bv. The latter hasa 
friction drive from the gear G’ which keeps the paper tight. The 
roll Bu will hold from 10 to 15 meters of paper. 

The diagrams are traced by metallic points, and the automatic 
control of both the indicator and chronograph tracing points is ac- 
complished through the mechanism shown in Fig. 4. The ratchet 
and gear wheels U, V and W’ are on the same axis as the distribu- 
tor cock D,in tact, we have seen that the clutch face W rotates the 
eock. The motor shaft drives the gear W’ which is loose upon its 
axis and connected to the ratchet wheel U by a spring which exertsits 
force in the direction of the arrow. The gear carries the cam wheel 
V which by means of the lever y rocks the escapement Y and permit 
the spring to rotate the wheel U ahalf space at atime. As there are 
nine teeth on the wheel U the movement each times ,, of a revolu- 
tion. By this arrangement the cock Dis moved from one position 
to another with speed and exactness. The other cam on the same 
shaft, with teeth marked 6, actuates the lever Z’. In its normal 
position this lever engages the arm hf of the vertical shaft g and 
prevents the upper arm Q from throwing the tracing points (see 
Fig. 2) into contact with the paper on the drum. When the lever 
L’ is operated by one of the teeth 6 it releases this shaft and the 
and the spring /’ rotates the shaft, thus bringing the tracing points 
toward the paper. They do not immediately reach it, however, for 
the arm g prevents it by coming in contact with the rim of the disk 
t. Itis not until g passes through the opening g’ into the interior 
of the disk that the tracing points come into contact with the paper. 
The opening g’ times with exactness the beginning of the card. The 
tracing points are thrown out of contact by the cam g”, which makes 
the arm g ride over the flange of the disk to the outside again. 

The lever L (Fig. 4) is the same one seen in Fig. 3 which holds the 
cock EZ open until the cycle iscomplete. At the completion of the cycle 
the pin / strikes the lever Z and causes it to release the cock E, 
which then closes and the entire mechanism stops. 

The chronograph registers the ends of the piston stroke by means 
of an electric contact. It draws a straight line except that the 
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closing and opening of the circuit at the ends of the stroke cause 
an electro-magnet to pull down and then release the arm holding 
the tracing point, producing a ‘‘ notch” in the line. 

The character of the indicator and chronograph diagrams are 
shown in Fig. 10, and Fig. 9 isa corresponding diagram from the 
ordinary indicator. The diagram from the front end of the cylinder 
is distinguished from the one from the rear end by the fact that on 
it the dead points of the piston correspond with the points of ad- 
mission, while on the other they occur in the period of exhaust. 
The chronograph records for each operation are placed one below 
the other for clearness. The chronograph record is not drawn dur- 
ing the operations of taking an exhaust passage card and drawing 
the atmospheric line. The “lag” in the electric apparatus has 
been determined for all conditions and tabulated so that the chro- 
nograph record can be quickly corrected for it. 

The drum is so geared that it turns once for two revolutions of 
the drivers. Each diagram would thus represent two revolutions 
of the locomotive if it extended entirely around the drum. But the 
aperture occupied by the feed rolls prevents this and the tracing 
points are kept in contact for somewhat less than the two revo- 
lutions of the locomotive. The actual length of the diagram for 
one revolution of the drivers is 20centimeters (about 7% inches). 

A complete cycle of operations by the automatic indicator 
takes place in 160 revolutions of the locomotive. Many of these 
revolutions take place during periods of exhaust from the indica- 
tor pipes or while the pipes are being blown out, Thus 50 revolu- 
tions takes place after the operator pulls the cord during which 
the apparatus automatically gets rid of the water of condensation, 
the drum gets up to regular speed, etc., and the last 32 revolutions 
of the 160 are employed in tracing the atmospheric line and chang- 
ing the paper. From the beginning of tracing the first line of 
the card until all the lines are complete except the atmosperic line 
(in other words the two ends of the cylinder, the steam chest, ex- 
haust passage and the boiler pressure line) the locomotive drivers 
make 74 revolutions. 

It will be noticed that the uniform motion of the drum results in 
equal spaces on different parts of the diagram not representing 
equal displacements of the locomotive piston. This has the advan- 
tage of making the setting of the slide valve and the study of 
events near the end of the piston stroke more easy by these dia- 
grams than by the ordinary ones, but to figure the power exerted 
by the engine the diagram must be redrawn into one of ordinary 
form. To do this a chart is employed by which the abcissas and or- 
dinates of the one diagram can be readily converted into the other. 

The apparatus has been in use some time and notwithstanding 
its apparent complication has done good work. It has been em- 
ployed regularly by the department of material and traction of the 
Western Railroad for months, and records have been taken in all 
kinds weather, by day and by night, and on many different types 
of locomotives. 








The Report of the Secretary of the Navy. 





The annual report of Secretary Herbert asks Congress to 
authorize the construction of three more first-class battle-ships and 
twelve torpedo boats. He recommends that the battle-ships have 
an extreme deep load draft of only 23 feet, this draft being 
derived from considerations of strategy on the Atlantic and Gulf 
coasts. This is in line with the policy of the Navy Department fer 
some time past, but the reductions in the draft of recent ships 
has not been sufficient to accomplish the desired purpose, the last 
ships being of 2 feet less draft than the earlier ones, or 25 feet 
extreme. The first-class battle-ships already built are all right, but 
the necessity of having a part of the fleet of such draft as to 
freely enter the harbors of the Gulf is evident. The War College 
investigated this subject thoroughly and in its report said: 

‘“‘ The close study of the Gulf of Mexico which has been carried 
on by the Department’s orders during the last year shows it to be 
essential to the success of defensive naval campaigns that we shall 
be able to use for our fighting ships those harbors which nature has 
provided. Although possessing bases for fleets in that region, the 
fact that there is not snows depth of water for our fighting ships 
to enter them will render them of but slight benefit to us, 

“Tt is submitted further that the artificial deepening of channels 
and entrance is nota solution of this difficulty, because such 
dredged channels are of necessity narrow, easily blocked, and very 
sensitive to injuries from an enemy or the elements. 

“The effort to remedy a shoal entrance by dredging a narrow 
channel across the bar seems unwise as far as naval and military 
questions are concerned, and the true remedy, in the opinion of 


the War College, lies in decreasing the draft of the warships to 
a point permitting them to eater. 

‘The college, therefore, respectfully suggests that future ships 
of war be planned for an extreme deep-load draft, with maxi- 
mum coal supply on board of 23 feet, and submits that considera- 
tions of strategy upon our Atlantic and Gulf coasts render this an 
essential to successful naval campaigns. 

The policy of the naval authorities for the present is to confine 
construction to battle-ships and torpedo-boats. 

The Secretary asks Congress to authorize the building of a dock 
at Norfolk large enough to take in the largest vessels in the navy. 
This, he urges, should be built of concrete. He also believes that a 
navy yard should be established at some Gulf port. 

The supply of ammunition for the navy is at present limited to a 
complete outfit for each vessel. The last Congress appropriated 
$250,000 for spare projectiles, but the Secretary is so impressed with 
the need of immediately providing at least double the present stock 
of powder and projectiles on hand that he urges an appropriation 
for this amount and that the purchase be made at once, in this 
country if possible, but abroad if our own manufacturers cannot 
supply it quick enough. 

All ships designed to carry torpedoes are now supplied with them 
and there is a good supply of torpedoes on hand. 

The progress in gun construction is given as follows: 

‘* During the past four — 213 guns have been manufactured of 
all calibers, as follows: Seventy 4-inch, 71 5-inch, 6 6-inch, 458-inch, 
1 10 inch, 8 12-inch, 12 13-inch. Including the 20 sets of 4inch, 35 
sets of 5-inch, 50 sets of 6-inch and 2 sets of 8-inch gun forgings, for 
which contracts have been awarded, we have in course of manufac- 
ture at this date 196 guns of all calibers from 4-inch to 13-inch. Of 
these, 63 guns are for the auxiliary naval cruisers, for which an 
appropriation was made at the last session of Congress. In addi- 
tion to the above 100 3-inch field guns, for landing and boat ser- 
vice, are in hand and will be eompleted in the near future. March 
1, 1893, 116 guns of all calibers were mounted aboard ship. At 
present, inc wane sore temporarily landed pending repairs of 
vessels, there are 366.” 

“* Our projectiles of all calibres are manufactured by private firms 
of which there are at least seven possessing the necessary plant and 
skill for the manufacture of the various kinds required. Armor- 
piercing shells are now being supplied to the navy, capable of 
withstanding the test of passing through a caliber of hard-faced 
armor quite as well as thos: of earlier manufacture did that of pass- 
ing through a calber of simple steel. A new type of shell, called 
semi-armor-piercing, has also been developed to meet the modern 
practice of armoring large portions of heavy ships with armor from 
4 to 6 inches thick. These shells will carry large bursting charges 
through half a caliber of armor and explode after having gone 
through.” 

The present strength of our navy is 42 vessels of 137,850 tons’ dis- 
placement. The experiments made with liquid fuel by Engineer- 
in-Chief Melville have led to its trial in a tug, now being built at 
Norfolk, and a torpedo-boat under construction at Herreshoff’s. 

For the relief of the engineer corps it is urged that the limit to 
their number be increased from the present number of 194 to 230. 





Electricity on the New York, New Haven & Hartford 
Railroad. 





Recent dispatches in the daily press state that while the lead- 
ing officials of the New Haven road will not give the details of 
the reported three-rail electrical branch between New Britain 
and Hartford, via Berlin, they admit that the power station 
is practically assured, and that similar power-houses will be con- 
structed in a short time on various branches of the main lines in 
this State. President Charles F. Clark, of the road, was inter- 
viewed and said: 


“Tam not yet prepared to say that work will immediately be be- 
gun on the erection of the power station at Berlin, but its erection 
has been under consideration for some time. An announcement 
that work will be immediately undertaken may or may not be 
made within a short time. 

‘The general policy of the New Haven road relative to the in- 
troduction of electricity as a motive power may be given as fol- 
lows: Electricity as a motive power is foreshadowed in the last 
annual statement of the road. On the south shore branch of the 
Old Colony system, the current has been successfully and economi- 
cally conveyed in a third rail, insulated upon wooden blocks in the 
center of each track. The results have surprised experts, and it is 
now probable that a third rail will be laid at various points upon 
the company’s property during the year to come. Short branches 
to the centers of business and population may then be constructed 
from the company’s lines,”’ 
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The “ Engineer ’’ Horseless Road Carriage Competition. 





Our contemporary The Engineer (London) has arranged a road 
carriage competition to take place during the month ef May, 1897- 
It will award 1,100 guineas in prizes as follows : 

A.—For the best mechanically propelled vehicle constructed to 
carry—including the driver—four or more persons, the total weight, 
when fully loaded, not exceeding two tons, a prize of 350 guineas 
will be given. 

B.—For the best mechanically propelled vehicle constructed to 
carry either one or two or three persons, the total weight, when 
fully loaded, not exceeding one ton, a prize of 250 guineas will be 
given. 

C.—For the best mechanically propelled vehicle constructed to 
carry, in addition to the driver, not more than ome ton of goods, or 

parcels, the total weight, when fully loaded, not exceeding two 
tons, a prize of 250 guineas will be given. 

D.—For the best mechanically propelled vehicle constructed to 
carry, in addition to the driver, five hundredweight of goods or 
parcels, the weight, when fully loaded, not exceeding one ton, a 
prize of 150 guineas will be given. 

Supplemental.—For the vehicle, whether for passengers or goods, 
propelled solely by a motor actuated by the vapor of oil or spirit, 
having alower specitic gravity than 0,8, ora flashing point lower 
than 73 degrees Fahrenheit, Abel’s test, and constructed to satisfy 
the requirements uf any act of Parilament, and the rules to be 
made thereunder for the time being respectively in force, which, in 
the opinion of the judges, est satisfies the purpose for which it is 
built, a prize of 100 guineas will be given. 

The carriages must be delivered at the Crystal Palace, SyJjen- 
ham, England, during the week prior to May 24, 1897, and entries 
must be made before April1. Inspections and trial runs will be 
made at the Palace and the road race will take place about May 
$1 over a route to be named three days before the race. The dis- 
tance will be at least 200 miles. The judges in making the awards 
will take into consideration the following: a, distance run with- 
out taking on supplies, freedom from stoppages; b, design and 
workmanship of machinery and carriage; c, safety; d, simplicity, 
durability, accessibility and facilities for repairs, absence of offen- 
sive smells, and of excessive vibration ; e, time occupied in getting 
to work and ease of starting ; f, speed up to ten miles per hour and 
hill climbing ; g, control, certainty of steeriug gear and efficiency 
of brake gear ; A, weight ; 7, first cost and cost of operation; 7, gen- 
eral efficiency. 

Full particulars can be obtained from the publishers of The Engi- 
neer. 








Piece-Work in Repair Shops. 

The claims in favor of piece work set forth in our article on 
the Altoona Shops, last month, find corroboration in an article 
on the same subject by Mr. C. F. Webelacker, in the Street Rail- 
way Journal, His experience is in street car work, but the story 
is much the same. His opening paragraph is suggestive to those 
who have to contend with small shops and overtaxed facilities. 
He says: 

‘*Some time ago the writer was brought face to face with the fact 
that the shop facilities with which he was attempting to handle the 
maintenance of equipment for his company were entirely inade- 
quate. The amount of equipmentand the mileage was continually 
on the increase and there was no prospect of an immediate increase 
in the size of the shop. The problem before him was to make the 
necessary repairs on upward of 600 cars inashop where the pit room 
would accommodate 16 cars at atime, and in addition to making 
the regular running repairs, to carry on a very considerable equip- 
ment business, The first step, of course, was to improve the fa- 
cilities for handling the various parts with an eye to expediting 
the work. This effort was, however, very poorly seconded by the 
workmen. They seemed to consider each innovation as simply a 
scheme to lay off men and consequently were very loath to find 
any virtue in improved machinery.” 

As experience had shown that the amount of work turned out 
could not economically be increased by adding to the shop force, 
piece-work was resorted to. The extent to which the capacity of 
the shop was increased, even with a reduced number of men, can 
be realized from the fact that where 66 men working seven days 
a week and more or less overtime had, under day-work, averaged 
11,4, cars repaired per day, 45 men on piece-work, working 54 


days per week, turn out on the average 12,4, cars repaired per 
day. The average cost per car has been reduced from $19.25 for 
labor to $15.14. 

The price list was carefully worked out before the piece-work 
was inaugurated, and proved to be in the main correct. A com- 
plete system of supervision and recording was necessary, but it 
presented no unusual difficulties. The wages of the men aver- 
aged 10 per cent. higher with piece-work. At first some of the 
men were careless, but as they had to make good all their bad 
work without additional compensation, the carelessness soon dis- 
appeared. In fact, after the system was fairly under way the 
cars averaged a higher mileage between repairs than under the 
old system. The author concludes that ‘‘ opposed to these advan- 
tages are the increased difficulty and labor in keeping time, and 
the increased inspection necessary ; that these disadvantages are 
more than offset by the advantages, the figures above quoted 
plainly show.” 








The Electric Motors on the Brooklyn Bridge. 





During the last month the new motor cars were put in regular 
service on the Brooklyn Bridge. Like most new installations 
they have had their series of mishaps, more illustrative of what 
is occasionally spoken of as the natural cussedness of things in- 
animate than of any defects of the apparatus. The first troubles 
arose from several derailments of the motor cars on the sharp 
curves at the terminals, due, it is claimed, to the newness and 
stiffness of the trucks. The delays culminated a few days agoin 
the breaking of a crosshead of a 2,000 horse-power engine in the 
street railway powerhouse from which the bridge cars were tem- 
porarily taking their current. But, notwithstanding these 
troubles the new moturs have demonstrated their value. 

The electric motors are used to perform the switching opera- 
tions at the terminals of the bridge, while the cables haul the 
trains over the bridge as formerly. The motor cars are not any 
different in general appearance from the other cars, and there is 
one of these cars in each train. They takecurrent from a third rail, 
and after the train has unloaded its passengers on the in-coming 
platform, the motors switch it over to the outgoing platform. 
After the passengers are taken on the motors start the train out 
of the terminal until the grips take the cables, after which the 
motors are idle until the other end of the bridge is reached. The 
motors being always coupled to their trains much time is saved 
in the switching operations over what was possible with the 
steam locomotives, When the cables are stopped, shortly after 
midnight, the motor’ cars are operated all the way over the 
bridge. 

Each motor car is 45 feet long over all and weighs complete 
about 30 tons. The trucks are made by the McGuire Manufac- 
turing Company, of Chicago, and each truck has two G. E. 50 
motors. Each car has two K, 14 series parallel controllers. The 
third rail from which the current is taken is located about one 
foot from the outside rail, and is supported on insulators of 
vitrified clay placed on every fifth tie. Itis an ordinary T-rail 
bonded with No. 0000bonds. The return is through the track 
rails which are bonded with No. 0 bonds. The contact shoes are 
supported from an oak beam between the wheels on each side, 

The contractfor the electrical equipment called for power 
enough to take a fully loaded train weighing 120 tons across the 
bridge at a speed of 11.3 miles per hour (thespeed of the cable). 
The grade is 3.78 per cent. at the maximum, and the motors have 
demonstrated their ability to do this work. When the double 
tracks and cables are put into operation it is expected that the 
headway of the cars will be reduced to 45seconds instead of 90 
as it present. Then there will be two incoming andtwo outgoing 
platforms at each terminal. 








One of the New York Sun’s European correspondents says that 
a German court made an odd ruling last month in a remarkable 
case of larceny. A man was accused of stealing several thousand 
amperes of electricity by tapping a light company’s wires and 
using it torunadynamo. The Court, on appeal, ruled that only 
a movable material object could be stolen, which electricity was 
not, and therefore the man was acquitted. 


\ 
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American Society of Mechanical Engineers. 

The annual meeting of the American Society of Mechanical 
Engineers was held at the house of the society, 12 West Thirty - 
first street, New York, Dec.ito4. The attendance was un- 
usually large, the total enrollment on the register being 556. 

The first session was held on the evening of Dec. 1 (Tuesday), 
at which time the President, John Fritz, read the annual address. 
the subject being ‘‘ The Progress in the Manufacture of Iron and 
Steel in America and the Relations of the Engineer toit.” An 
abstract of this address is published elsewhere in this issue. 


WEDNESDAY MORNING. 


The first business session of the meeting was held on Wednes- 
day morning. The report of the council gave the total member- 
ship as 1,762, as follows: Honorary members, 16 ; members, 
1,842; associate members, 104; junior members, 300. There are 
also 65 life members. 

The council reported that its efforts to secure proper recogni- 
tion for the naval engineers of the United States had resulted in 
a memorial to Congress addressed to the Committee on Naval 
Affairs of each House, and a circular sent to members of the 
society asking their individual co-operation. 

The council has appointed a committee, consisting of Messrs. 
Coleman Sellers, Prof. John E. Sweet, Charles T. Porter, George 
M. Bond and Coleman Sellers, Jr., to prepare material to be used 
in opposing legislation looking to the compulsory adoption of the 
metric weights and measures. 

The reports of the Finance Committee and Library Association 
were gratifying. The total receipts for the year were $28,869. 
The report of the tellers of election showed this result: President, 
Worcester R. Warner, Cleveland, O.; Vice-President, E. S. 
Cramp, Philadelphia ; S. T. Wellman, Cleveland ; W. F. Durfee, 
New York; Treasurer, Wm. H. Wiley, New York; Managers, 
H. S. Haines, Atlanta, Ga.; Gus C. Henning, New York; A. W. 
Robinson, South Milwaukee, Wis. 

Thecommittee on tests of fire-proof materials, methods of test- 
ing and standard methods of boiler testing reported progress. A 
communication from the Secretary of the American Steel Manu- 
facturers’ Association stated that the decimal gauge had been 
adopted by the association. 

The first paper was that of Sir Henry Bessemer entitled : 

AN HISTORICAL AND TECHNICAL SKETCH OF THE ORIGIN OF THE 


BESSEMER PROCESS, 


The great impetus given to the manufacture of steel by the in- 
troduction of this process and the vast developments that have 
resulted from it naturally make this sketch by the inventor of 
the process one of great interest. The paper illustrates some of 
the apparatus used in the early experiments, beginning with the 
reverberatory furnace for improving cast iron by fusing in the 
bath broken-up bars of blister steel. This was in 1855. In the 
alterations of this furnace, from time to time, an arrangement of 
admitting air at the bridge was tried to complete the combustion 
of the gases, and it was noticed that the bath was partially de- 
carburized. Later on some pieces of pig which had remained un- 
melted in spite of the great heat of the furnace remained unfused 
when a greater quantity of air was admitted, but when broken up 
were found to be thin shells of decarburized iron, having been 
reduced to this state by air alone. This gave a new turn to the 
experimental work which finally resulted in seven hundred 
weight of iron being decarburized without the use of fuel. The 
description of this first blast is interesting: 

‘‘ All being thus arranged, and a blast of ten or fifteen pounds’ 
pressure turned on, about seven hundredweight of molten pig iron 
was run into the hopper provided on one side of the converter for 
that purpose. All went on quietly for about ten minutes, Sparks, 
such as are commonly seen when tapping a cupola, accompanied by 
hot gases, ascended through the opening in the top of the converter, 
just as I supposed would be the case, but soon after a rapid change 
took place. In fact, the silicon had been quietly consumed, and the 
oxygen next uniting with the carbon, sent up an ever-increasing 
stream of sparks and a voluminous white flame; then followed a 
succession of mild explosions. throwing molten slags and splashes 
of metal high up into the air, the apparatus becoming a miniature 


volcano ina state of active eruption. Noone could approach the 
converter to turn off the blast, and some low, flat zinc-covered roofs 
close at hand were in danger of being set on fire by the shower of 
redhot matter falling onthem. All this was a veritable revelation 
to me, as I had in no way anticipated such violent results. How- 
ever, in ten minutes more the eruption had ceased, the flame died 
down, the process was complete, and on tapping the converter into 
a shallow pan or ladle, and forming it into an ingot, it was to be 
wholly decarburized malleable iron.” 

From this point the account deals chiefly with the perfecting 
of the process, and references are made to other inventors and 
their work. The author is a little severe on the work of Kelly 
and Mushet and in the discussion of the paper several members 


. well versed in the early history of steel-making took exceptions 


to the way in which other inventors were treated in the paper. 
Mr. W. F. Durfee was a participant in the work of Kelly and 
ably defended that inventor. Messrs, Allen Stirling, R. W.. 
Hunt and Wm. Kent contributed written discussions. The high- 
est respect for Sir Henry Bessemer was expressed, but the facts 
about the work of others were clearly stated. 


ANCIENT POMPEIIAN BOILERS, 


This paper by Mr. W. T. Bonner, of Cincinnati, is descriptive 
of a number of boilers used by the ancients in heating water for 
domesti¢ purposes. They were found in the ruins of Pompeii 
and are now inthe National Museum in Naples. The most re 
markable boiler is one in the form of a vertical cylinder 30 centi- 
meters (about 12 inches) internal diameter and 42 centimeters 
(about 164 inches) high. It has a water-tube grate, anda round 
firebox with a semi-spherical crown. This and the other inter- 
esting boilers described show, in the author’s word, that “ the 
water-tube principle, the crowning feature of the most successful 
boilers of to-day, was fully understood and appreciated by the 
Greeks and Romans two thousand years ago.” 

The discussion brought out information concerning a boiler that 
is even nearer to present practice; for Mr. Durfee stated that in the 
same museum there was a boiler whose firebox and tubes were ar- 
ranged exactly like the common vertical boiler of the present 
day. 

THE MOMENT OF RESISTANCE. 

This paper was presented by Mr. C. V. Kerr, of Chicago, and 
opens with an argument in favor of the use of the term moment 
of resistance in computing the strength of beams instead of the 
moment of inertia. Theauthor says that “‘A way out of the diffi- 
culty could be found in associating the resisting moment, as pro- 
posed by some and used by others, with the established bending 
moment, and in tabulating, for the use of engineers and archi- 
tects, the values of R, as found directly by analytical or graphical 
methods from a given section of beam, in terms of stress and 
dimensions, or numerically when either the safe working stress 
jn extreme fiber or unit stress at unit distance from the neutral 
axis is assumed and stated.” 

The paper also contains formulas for the moment of resistance 
of the regular geometrical sections and an analytical method for 
use on irregular sections. 


METHOD OF DETERMINING THE WORK DONE DAILY BY A REFRIG- 
ERATING PLANT AND ITS COST. 


The author, Mr. Francis H. Boyer, discusses the methods em- 
ployed at the refrigerating plant at the abattoir of John P. 
Squire & Company, East Cambridge, Mass., installed by the De 
La Vergne Refrigerating Machine Company during the winter 
and spring of 1890 and 1891. It is composed of two machines 
rated by the builders as 150-tons ice-melting capacity each daily, 
ora combined capacity of 300 tons, this to be accomplished by 
running 24 hours daily with a return pressure of 26 pounds above 
atmosphere, or 40,’, pounds pressure absolute, running at 40 revo- 
lutions per minute. The size of the gas-compressing cylinders 
were 16 inches in diameter and 82 inches stroke, and, being 
double-acting, there were four gas cylinders all told. 

The condition and amount of work being done is indicated by 
the back or return pressure of the gas—this condition being 
maintained by the speed of the gas pump—the engines being 
directly connected and constructed to allow of a variation of 
speed from 15 to 75 more revolutions per minute. 
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It became desirable to establish a method to obtain the amount 
of work accomplished daily in order to arrive at the expense of 
operation, and to make comparison with results of other depart- 
ments of the abattoir. By taking the cubic displacement of the 
compressors with a given amount of return pressure the amount 
was obtained easily. 

A copy of the engineer’s logs for July 18, 1896, 1s given and ex- 
plained. 

The object of the paper 1s to ascertain the amount of work 
done under the varying conditions of service and reducing this 
to the standard set of conditions. The average number of revo- 
lutions is 40; 26 pounds per square inch is the return pressure for 
a given result and 150 tons is the rated capacity of the machines, 
when the fixed conditions are maintained. The aetual hours, 
revolutions and return pressure can be inserted as numerators in 
the following equation : 

















Tons 
Hours. Revolutions. Return pressure. refrigerating. 
24 x 40 + 26 x 1 


In determining the cost of operating several tests had been 
made on the boiler and engine plant, which showed an average of 
10,4; pounds of water vaporized per pound of coal consumed, 
Poeahontas coal from Virginia being used, and with an eer. 
of 16,44, pounds of steam per hour per horse-power, or 1,5% 
pounds of coal per hour per horse-power. 

The total expense for operating is taken monthly from the 
store-room accounts ; from the year 1894 we have the following: 
Tons of refrigerating produced........... .....- 
Cost ae refrigerating department, including annual $23,471 68 
Average oost per ton for refrigeration for isdi, cents... ccs... 58 yr 

The monthly statement for that year shows that the cost per 
ton varied from a maximum of 86 cents toa minimum of 24 cents, 
the fluctuation depending upon the quantity required. 


THE PROMISE AND POTENCY OF HIGH-PRESSURE STEAM. 


This isan elaborate paper by Prof. R. H. Thurston, in which 
he reviews the economy obtained for increasing steam pressures 
up to the present time, and gives his views of the probable result 
of a still further increase. He comes to the conclusion that the 
final limitation to increased steam pressures will be a financial 
one rather than a, mechanical or thermal one—that is to say, that 
ultimately the increase in the cost of boilers and engines will off- 
set the gain in economy of operation. In his paper he gave an 
account of a boiler and engine built at Cornell University for 
steam at 500 pounds’ pressure. 

This was the closing paper of the session. 


Wednesday Afternoon and Evening. 


The afternoon session was a memorial meeting, in memory of 
the late Mr. J. F. Holloway. Secretary Hutton had prepared a 
brief sketch of Mr. Holloway’s life, and he was followed by others, 
who testified to the respect and esteem in which Mr. Holloway 
was held by all who knew him. His genial and kind-hearted 
manner to all with whom he was associated, his genuine 
interest in the welfare of others and his charming personality 
will long keep his memory bright in the minds of his many 
friends. 

In the evening there was reception at Sherry’s, which proved 
to be an enjoyable occasion and was well attended. 


Thursday Morning. 


EXPERIMENTAL INVESTIGATION ON THE CUTTING OF BEVEL GEARS 
WITH ROTARY CUTTERS. 


This paper was contributed by Messrs. F. R. Junes and A. L. 
Goddard, of Madison, Wis., and gives the results of experiments 
made to determine the angles at which the gear cutter should be 
set for the final operations on a bevel gear cut in a universal mill. 
ing machine. These final operatious consist of cuts first on one 
side and then on the other side of the teeth, and the setting of the 
machine is generally done by a ‘“‘cut and try” method. The 
authors, as the result of their experiments, constructed a diagram 
from which the settings can be accurately determined. 


CALIBRATION OF A WORTHINGTON WATER METER. 


In this paper Mr. J. A. Laird of St. Louis gives the results of 
a series of meter calibrations extending over more time than any 
heretofore presented to the society. The meter tested was a 
Worthington made entirely of brass, for hot water, and bought 
for testing purposes. It was used to measure the feed water dur- 
ing the two 80-day duty tests on the Allis engines at the Chain of 
Rocks pumping station, St. Louis. 

The tests show that the maximum error was 24 per cent., but 
this was unusual, and the author is of the opinion that the records 
of his work show that with careful calibration results can be ob- 
tained with a Worthington meter that will not be in error by 
more than 4 of 1 per cent, 


CONTRACTION AND DEFORMATION OF IRON CASTINGS IN COOLING 
FROM THE FLUID TO THE SOLID STATE 


is the title of a paper by Mr. Francis Schumann, of Philadelphia, 
in which the relations between the form of castings and their 
contraction and deformation in cooling is dealt with. The author 
first gives the general laws and discusses the contraction 
of prisms. Among the constituents of ircn, carbon has the 
greatest influence upon the rate of contraction when in a com- 
bined state, while an increase in free carbon has the opposite 
effect. Increasing the silicon up to 10 per cent. causes the iron to 
become brittle and weak and increases contraction. Sulphur 
tends to change the carbon into a combined state and hence in- 
creases contraction, Phosphorus has little effect upon the car- 
bon, but it lessens the rate of contraction and diminishes the 
strength of the iron. Manganese up to 1 per cent. has little 
effect, but when it reaches 14 per cent., and the iron is low in 
silicon, it tends to hardness and increased contraction. Repeated 
remelting increases the rate of contraction. Formulas are given 
hased on the results of actual measurement of castings of vari- 
ous sizes from small sections up to some of nearly 600 square 
inches. The conclusions of the author are that the deforma- 
tion of prisms due to unequal contraction can be overcome 
by providing counter-deformation in the pattern or by the addi- 
tion of parts that can easily be removed from the casting; that in 
complex machinery castings the design should be so modified or 
chosen that these will result in the least differences in cooling, 
sudden changes in form resulting in severe stresses, which should 
be avoided; that imperfetly proportioned flanges, ribs or gussets 
added to the main body of a casting, for either the purpose of 
increasing the strength or connections, may be sources of weak- 
ness; and, finally, that greater attention to the laws of cooling 
and correct forms and proportions of castings will result in in- 
creased strength and economy, besides the avoidance of annoying 
crooked castings and mysterious breakdowns. 

In the discussion which followed, Mr. Henning described Mr. 
Keep’s method of making his test bars. He alsoshowed that the 
work of Mr. Schumann was in line with the work of the Com- 
mittee on Testing. Mr. John Brashear spoke of his difficulties in 
casting glass for lenses, and talked interestingly of the manner 
in which cooling strains revealed themselves in the glass castings 
by means of the polariscope. He believes that if a special fur- 
nace was constructed for the heating and slow cooling of test 
pieces of cast iron much valuable information would be obtained. 
President Fritz and several other members also took part in the 
discussion. 

A TWO HUNDRED-FOOT GANTRY CRANE. 

This paper we will publish in abstract next month. 

THE WASHING OF BITUMINOUS COAL By THE LUHRIG PROCESS. 

This paper we will also publish in abstract next month. 

FRICTION HORSE-POWER IN FACTORIES. 


In this paper the author, Mr. C, H. Benjamin, of Cleveland, 
gives the results of a series of experiments made under his direc- 
tion by Messrs. McAllister and Morley, of the Case School of Ap- 
plied Science. The investigation included 16 different establish- 
ments, among which were stamping mills, bridge works, ma- 
chine shops, etc., etc. Cards were taken from the engine during 
the day when under load, and at noon cards were taken with the 

engine running light. The shafting was all inspected and its 
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length and diameters, number and length of belts and other data 
collected. The paper contains the results in tabulated form. The 
percentage of the total power required to drive the shafting in 
the group of shops that could be classed under heavy machine 
wovk was 62.3, and in the group of light machine work it was 
55.1 per cent. The author says that in ordinary machine shops 
the following rules if carried{out would effect a saving of fuel by 
reducing the friction : 

1. Use pulleys of large diameter on counters and narrow fast- 
running belts. 

2. Use nothing but the best oil, and plenty of it, catching all 
drip, and either purifying it or using it for some other purpose. 

3. Have all the shafting and counters oiled regularly, and do 
not depend too much on automatic oiling. 

4, Inspect line shafts from time to time, and see that they are 
in line and can be turned easily. 


Thursday Evening. 
SOME SPECIAL FORMS OF COMPUTERS. 


This is a description by Mr. F. A. Halsey of computers provided 
with logarithmic scules similar to a slide rule, but each is de- 
signed for the solution of aspecial set of problems and the scales 
are sufficiently numerous to take care of all the factors, so 
that one setting will enable the operator to read off the result, in- 
stead of solving the problem by several steps, as would be required 
with the common slide rule. Moreover, the scales are long enough 
to cover all probable values of the quantities, so that there is no 
trouble in locating thedecimal point. A gear computer is illus- 
trated as an example and it contains six scales, one for each of 
the factors, pitch of tooth, face of tooth, revolutions per minute, 
diameter of gear, pressure co-efficient, and horse-power. The 
advantage of these Cox computers, as they are called, is very great 
where problems of a similer character must be solved frequently 
in the course of business. 


RUSTLESS COATINGS FOR IRON AND STEEL. 


This is the fourth paper on this subject presented to the society 
by Mr. M. P. Wood, and deals chiefly with the case of corrosion 
in the British steamer Glencairn,.a steel vessel which, while 
loaded with ‘* burnt ore,” struck a rock and sunk on the beach 
in Scallaster Bay. Though raised in six days the corrosion was 
sc zreat that all the cast-iron surfaces of her machinery were 
soitened to the depth of ,'; of an inch to such an extent that they 
could be cut with a knife. Even the cylinders had to be rebored 
to remove this soft material. All steel work was also deeply 
pitted where bare, but wherever surfaces were painted they were 
untouched. The cause of the corrosion was the sulphate of 
copper in the burnt ore. Before going into the details of this 
remarkable case, the author points out the importance of the 
general subject in view of the skyscrapers now being erected in 
large cities and tha great bridges projected over the East and 
North rivers at New York. He evidently believes the present 
methods of protection of steel in these large structures are un- 
satisfactory. Next to a good paint, the method of applying it is of 
importance, and he states that a poor paint properly applied will 
give better results than a good paint improperly applied to a 
surface not properly prepared for it. He condemns linseed oil 
free of pigment, and also oxide of iron in any form. 

In the discussion one or two cases were cited showing the good 
effect of painting, but much of the discussion turned upon the 
joints for wires used in bridge cables, a point which the author 
had touched upon in his paper. 


A METHOD OF DETERMINING SELLING PRICE. 


The purpose of this paper, by Mr. H. M. Lane, of Cincinnati, is 
to propose a method by which the conditions affecting the final 
result of a year’s business may be shown inasimple manner at 
the end of each week or month. It is not a substitute for book- 
keeping, but an auxiliary for the convenience of the manager re- 
lating to organization and operation. The method is to prepare an 
annual estimate of the business in which all the items of expendi- 
ture and receipts are enumerated and the getting out blanks for 
weekly or monthly use on which each of these items appears. 
The blanks if in monthly form have one column for each month 


and in that column two spaces for each item. The upper of these 
spaces is immediately filled by the estimated item divided among 
the 12 months. The other space is for the actual figures resulting 
from the business. Thus at any time the state of the business 
can be known and accurate and intelligent supervision is made 
possible of each expenditure in its relation to the year’s business. 


TESTS OF FIRE-PROOFING MATERIALS. 


The tests recorded in this report have already been published in 
our columns (see September number page 228). 


Friday Morning. 
THE EFFICIENCY OF THE BOILER GRATE. 


The final session opened with the reading of a paper with the 
above title, by Mr. W. W. Christie, of Paterson, N. J. The paper 
contains data from 108 carefully made boiler tests. The rates of 
combustion vary from from 4.7 to 57 pounds per square foot of 
grate and the author finds that the most economical rate of com- 
bustion for hard coal to be 13 pounds and for soft coal 23.8 pounds 
per square foot per hour. 

The author also gives some figures on chimneys, 

In the discussion Mr. William Kent condemned the paper as 
wrong in many particulars. He said there were errors in the 
data that were obvious, that even the average line of the dia- 
gram was wrong, and that if the doubtful tests were eliminated, 
the results would not support the author’s conclusions. 


EFFICIENCY OF BOILER HEATING SURFACE, 


In this paper, Mr. R. S. Hale, of Boston, discusses the formulas 
of Rankine, Clarke, Isherwood, Carpenter and Emery for boiler 
efficiency and in doing so goes more deeply into mathematics 
than would seem advisable under the circumstances. Those who 
know anything about boiler heating surfaces know that our 
knowledge of their efficiency is not in such an advanced state as 
to warrant going through extensive mathemetical gymnastics with 
the data at hand. 

Ia the discussion Mr. Geo. I. Rockwood spoke ef the use of 
economizers and said that in England the cost much less per 
square foot of heiting surface than did the boiler, while in this 
couotry the reverse was the case. This explained their more 
general use in that country. 


PAPER FRICTION WHEELS, 


This paper is by Prof. W. F. M. Goss, of Purdue University, and, 
like all his contributions to technical literature, is of great practi- 
cal value. He has made an experimented study of the power which 
paper friction wheels will transmit, employing for the purpose 
54-inch, 8-inch, 12-inch and 16-inch paper wheels, all in contact 
with a 16-inch cast-iron wheel. The contact pressure varied from 
75 pounds per inch width of contact to over 400 pounds, and the 
peripheral speed from 450 to 2,700 feet per minute. The results 
show that slippage of more than 3 per cent. is likely to lead to a 
stoppage of the driven wheel. The co-efficient of friction is appar- 
ently constant for all pressures up to a limit which lies be- 
tween 150 and 200 pounds per inch width of contact. At 400 
pounds its value is from 10 to 15 per cent. less than at 150 pounds. 
Friction wheels from 8-inch in diameter up give about the same 
co-efficient, but for 6-inch wheels it is lower by about 10 per cent., 
which would indicate that it would fall still more as the diame- 
ter is reduced. Variations in speed within the limits named do 
not affect the coefficient. Tle horse power that can safely be 
transmitted by wheels 8 inches or more in diameter is given as : 
H.P _ 150 X 02 x }r~d XWXN 

ase ees 33,000 
in which d is the diameter of the friction wheel in inches, W the 
width of its face in inches, N the number of revolutions per 
minute, 0.2 the safe coefficient of friction, and 150 the pressure 
of contact. 
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STEAM ENGINE GOVERNORS. 

In this paper Mr. Frank H. Ball, of Plainfield, N. J., investi- 
gates the accelerating forces in governors from a practical stand- 
point. The three forces to be taken account of in modern governors 
he defines as centrifugal force, tangential accelerating force and — 
angular accelerating force. These forces he discusses at some 
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length in a most clear and instructive manner. The necessity of 
including in the governor problem all the forces developed by the 
pivotal swing of the governing mass he illustrates in a very apt 
manner, by calling attention to the fact that while the centrifugal 
force may vary directly as the radius, the rule does not hold good 
during a period in which a change of radius takes place. This 
will be comprehended when it is borne in mind that during a 
sudden increase in radius the mass may take a path correspond- 
ing to a tangent, during which time the centrifugal force would 
be zero. Another and a very important modification of force that 
appears during the period of radial motion is that due to the great 
change in lineal velocity that necessarily follows a change in the 
radius of rotation, either with or without a change in the rate of 
rotation, and which develops an accelerating force acting on a 
tangent to the axis of rotation. 

After completing his discussion of the forces and the effect 
upon them of different locations of pivotal points, the author 
arrives at the following conclusions: First, Centrifugal force is 
the most important governing force, because it is indispensable; 
second, Angular accelerating force is next in importance, because 
it is an unqualified help as an actuating force, and its practical 
usefulness is limited only by constructional considerations; third, 
Tangential accelerating force is of questionable utility, because 
of the disturbing forces that it is almost sure to put in operation. 

Perhaps we had better explain the meaning of the term ‘‘angu- 
lar accelerating force” used by the author. If a governor weight 
is in the form of a mass concentrated at its center of gravity, 
this force cannot exist, but if as an illustration we assume the 
weight to be in the form of a bar of some length, it is evident that 
for each complete rotation of the governing wheel the weight has 
passed through 860 degrees of rotation around its own center of 
gravity, and the longer the bar or the further its mass is disposed 
from its center of gravity, the greater is the force developed by 
the ‘“‘angular accelereting force” under a given set of conditions. 


THE METRIC VERSUS THE DUODECIMAL SYSTEM. 


This isa very valuable paper by Mr. George W. Colles, in 
which he 1eviews the facts in regard to the past history and 
present status of our own system of weights and measures and 
the metric system. His own opinions do not favor the metric 
system. His paper is very long—98 pages—and we confess that 
we have not gone over it carefully enough to notice it at this 
time; we may take it up again. 


ALUMINUM BRONZE SEAMLESS TUBING. 


This paper, presented by Mr. Leonard Waldo, describes this 
material and the author exhibited samples of it. He states that 
the bronze appears to be not a mere alloy, but a chemical com- 
bination. 

The above paper concluded the programme for the meeting, but 
before it adjourned, Mr. F. H. Stillman presented the society 
with the first hydraulic jack ever made. It is one of Mr. R. 
Dudgeon’s jacks and isin good condition. After this presenta- 
tion the meeting adjourned. 








Railways and Car Building in Japan. 

In Japan, there are now 2,188 miles of railways working, 1,882 
miles under construction and 1,342 miles of proposed lines. The 
gage ia 8 feet 6 inches, and the rails are 60 pounds per yard. At 
present the question of widening the gage to 4 feet 8} inches is 
being considered. The rolling stock is mostly of English make, 
but there are some American and German locomotives. Lately 
locomotives were built in the workshop of the Imperial Govern- 
ment Railways in Kobe, under the superintendence of Mr. R. F. 
Trevithick, who is the grandson of the great Trevithick, the fa- 
mous locomotive builder. 

Passenger cars and freight wagons are now built in the work- 
shops of the Imperial Government Railways and several private 
railway companies. The Niphon Tetsudo Kwaisha, which is the 
largest railway company in Japan, is now building a large work- 


shop in Omiya (16% miles from Tokyo) for the purpose of con- 
structing locomotives, cars and wagons by the company’s own 
hands. This railway company has sent locomotive and civil en- 
gineers to America and Europe to study railways in those coun- 
tries. The Hiraoka Car Works, which were formerly in the 
compound of the military workshop in Koishikawa, Tokyo, have 
removed to the new workshop at Honjow in the same city, where 
cars and wagons are intended to be built extensively. From this 
firm also Mr. Hiraoka, Jr., who is the younger brother of the 
proprietor of the workshop, was sent to America in order to study 
car-building there. 

Besides these, several famous capitalists in Japan are now plan- 
ning to form a company for manufacturing railway rolling 
stock, of which the capital is said to be $500,000. The company 
is proposing to establish two workshops, one in Tokyo and the 
other in Osaka. Asthe labor in Japan is very,cheap compared with 
America and Europe, the establishment of such a company will 
diminish the imports of railway rolling stock from other coun- 
tries. Iron works are also going to be established by the Japanese 
government for the purpose of manufacturing this important en- 
gineering material on a large scale. But it will be some years be- 
fore rails are made in Japan. The success of these schemes will 
check in no small degree the overflow of Japanese capital to the 
Western lands. 








Thornycroft Water-Tube Boilers for the New Torpedo 
Boats. 





Several of the torpedo boats and destroyers recently ordered by 
the United States Government will be supplied with Thorny- 
croft water-tube boilers. The 30-knot destroyer for which the 
Union Iron Works has the contract is to have three of these 
boilers, aggregating 5,600 horse power. These will form an in- 
teresting installation, as each boiler will be of practically 2,000 
horse power. The two 22}-knot boats to be built by Wolff & 
Zwicker will also have Thornycroft boilers; each boat will have 
two boilers aggregating 1,850 horse-power. The 20-knot boat 
building at the yard of Charles Hillman, in Philadelphia, will 
have two Thornycroft boilers aggregating 900 horse-power. 

The manufacture of Thornycroft boilers in this country is 
controlled by Messrs. Thorpe, Platt, & Co., 97 Cedar street, New 
York. They are meeting with gratifying success in the introduc- 
tion of the boilers here. The boilers have purposely been con- 
fined entirely to marine uses. In the offices of Tl.orpe, 
Platt & Co, there is a duplicate of the model boiler to which 
Mr. Thornycroft referred in one of his recent admirable papers 
on circulation in water-tube boilers. It is constructed with glass 
plates in the ends of the steam drum through which the work- 
ings of the boiler can be watched. It is fired with gas and can 
be started at a moment’s notice. Those interested in water-tube 
boilers will find it instructive to watch this model at work, and it 
can be seen by them at any time at the office of these gentlemen. 








Canadian Society of Civil Engineers. 





The annual meeting for the ‘election of the Council for 1897, and 
the transaction of other business, will be held in the Society’s 
rooms, 112 Mansfield street, Montreal, on Tuesday, January 12, at 
10a.m. By the kindness of the Grand Trunk, Canadian Pacific 
and Intercolonial Railways, members and their families who shall 
have paid full one-way first-class fare going to the meeting, will be 
returned free, on presentation of a certificate signed by the ticket 
agent [from whom the certificate must be obtained] at the point of 
starting, and by the secretary of the Society. 








Western Railroad Association. 





On the 14th of November the offices of the Western Railroad Asso- 
ciation in Chicago were removed to the Marquette Building, corner 
of Dearborn and Adams streets, Rooms 1327 to 1333, inclusive. All 


communications should be addressed to the Western R. R. Associa- 
tion; Room 1330, Marquette Building, Chicago, Ill. 
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Coal-Handling Plant for J. T. Story, Brooklyn, N. Y.—Fig- 1. 
Built by the C. W. Hunt Company. New York. 


Coal Handling Machinery at the Yard of J. T. Story 
Brooklyn, N. Y.—Built by the C. W. Hunt Company. 





The cost of handling coal entirely by machinery is recognized 
to be so much less than by any of the old methods in which man- 
ual labor is employed wholly or in part, that the use of such ma- 
chinery is rapidly increasing. One of the latest examples of a 
moderate size plant of this kind is the one recently completed for 
Mr. J. T. Story, of Brooklyn, by the C. W. Hunt Company, of New 
York, Mr, Story isa large dealer in coal in the city of Brooklyn, 
where he operates six large yards. The last addition to his facili- 
ties is located nearthe junction of Morgan and Johnson avenues 
and is on the bank of a canal branching from a creek opening 
into the East River. The coal is received in barges and both an- 
thracite and bituminous coal are handled at this yard. The 
building in which it is stored is 185 feet long, 62 feet wide, and 50 
feet high to the top of the bins. It contains 18 bins or pockets, 
each capable of holding 300 tons of coal without trimming or 350 
tons if trimmers spread the coal after it is dumped from the cars. 
The total storage capacity is thus from 5,400 to,6,300, tons. 


In Fig. 1 we have grouped four views of the plant, the first of 
which shows it as seen from the water side; the second is a 
side view of the hoisting tower, the third is a rear view of the 
top of the tower in which the hoisting engine is placed, and 
the fourth is the rear of the storage building. The method of 
handling the coal is to hoist it from the barges to the top of the 
tower by means of a two-ton steam shovel, where it is dumped 
into a hopper ; from the latter it is discharged into the automatic 
cars which run on tracks on the platform extending from the 
tower to the building. The tracks are on a slight down grade, 
and the cars run into the building of their own weight, where 
they automatically dump their contents into the bins and return 
automatically to the hopper in the tower. From the bins the 
coal is drawn off into wagons through chutes at the bottom, that 
screens the coal as it is delivered to consumers. Thus at no point 
is the coal handled directly by men, and in getting it into the 
bins the number of men required is reduced toa minimum. The 
engineer in the tower controls all ‘movements of the bucket, and 
two men are in charge of ‘the cars carrying the coal to the bins. 
The boiler room is down on the ground, and of course requires the 
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orank pin, while the other end is 











attached to the sliding block of 
a straight link carried on a tum- 
bling shaft. The upper end of this 
connection has a circular motion, 
and the lower end moves in a 
straight line, the direction of 
which is dependent upon the link. 
The valve rod is attached to the 
connection at a point near its 
lower end, and the movement of 
the valve is largely derived from 
the horizontal component of the 
motion of the lower end. It isevi- 
dent that throwing the link over 
to the opposite angle from that 
shown will reverse the direction 
of valve travel, and thereby re- 
verse the engine. The valve is 
located under the cylinder, and 
is cylindrical in form. In this 
position it permits perfect drain- 
age from the cylinder. 

The hoisting and dumping 
chains are wound on the drum 
between the two sets of flanges 

















Fig. 3.—12 by 14 inch Double Hoisting Engine.—Built by the C. W. Hunt Company, New York. 


service of a fireman. Coal trimmers are needed in the barges 
only when the latter are so nearly unloaded that the coal can- 
not be reached by the steam shovel. 

As already state, the shovel has a capacity of two tons. It is 
operated by the double cylinder 12 by 14 inch hoisting engine 
in Figs. 2and 8. The height to which the coal is lifted is about 
75 feei, which is much greater than usual in this kind of a plant. 
The engine-room floor is 60 feet above the dock. The engine 
shaft is geared directly to the hoisting drum shaft, the whole ar- 
rangement being self-contained and compact. Several features 
of the engine are worthy of notice. The valve gear is one de. 
signed by Mr, C, W. Hunt, and is a modified Hackworth motion. 
It is very simple for a reversing gear, and consists of a connec- 
tion, one end of which is carried on a return crank from the main 
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seen near the gear wheel in Fig. 3. 
The chain winds up on itself, so 
to speak, and the change of diam- 
et«r resulting there- 
from is compensated 
for at the counter- 
weight drum seen 
on the nearer end 
of the same shaft. 
The counter-weight 
is suspended within 
the tower by a wire 
rope, one end of 
which is _ fixed 
while the other is 
attached to the 
drum. The counter- 
weight is sufficient 
to approximately 
balance the weight 
of the empty bucket 
and reduces the 
maximum demand 
cn the engine during 
the operation of 
hoisting. The coun- 
ter-weight cable un- 
winds on the in- 
creasing circumfer- 
ence of the drum 
and thus balances 
the weight of the 
steam shovel at all 
points. This arrangement gives the minimum steam consump- 
tion per ton of coal hoisted as the work of hoisting and lowering 
shovel is done by the counter-weight. The hoisting chain winds 
on a drum between the pair of flanges of the spool nearest the 
large gear. This drum is fixed on the shaft and between its 
flanges and the gear is a band brake by which the engine can be 
stopped. The next spool is for the dumping chain and is loose 
on the shaft, and is driven by a friction which is strong enough 
to keep the chain taut at all times. When the shovel is to be 
dumped another band brake on this spool (not visible on the 
engraving) holds the dumping chain, which is attached to the 
apex of the shovel frame, and when the engine is reversed the 
shovel opens. 

The shovel chains are of a novel construction which , gives a 
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large bearing surface and great strength and safety. The links 
are each made up of a number of thin steel pieces stamped 
out of sheet steel. The chains pass over pulleys on a trolley 
that travels on the curved boom extended out from the front of 
the tower. When the shovel rises to the trolley, trolley and 
shovel travel together along the under side of the boom up 
into the tower where the contents are dumped into a hop- 
per. In lowering, the trolley and shovel go out on the boom 
together until the trolley is arrested py a stop, after which the 
shovel decends vertically. The boom is fixed when the plant is 
in operation, but it can be swung to one side, .llowing the masts 





- 


Fig. 4. 
Weight Box for Automatic Cars.—C. W. Hunt Company. 


of a vessel to pass it when necessary. This arrangement of engine 
and booms allows the hoisting plant to be operated by one man 
who has complete control of the engine and the shovel. 

The patented automatic cars used by C. W. Hunt Company in 
so many of their plants are probably familiar to a large number 
of our readers, but for the benefit of those not informed we will 
describe their operation. In this plant there are two narrow- 
gage tracks leading from the hoisting tower into the building, 
one track passing down each side of the building over tke bins. 
There is one four-wheeled car for each track and the side doors 
ef the cars swing on hinges at the top, and at this plant each 
holds a little more than a ton, sothat one trip of each car de- 
livers to the bins more than a ton of coal. Attached to the side 
side of one of the girders carrying the rails over the bins is a 
dumping block which strikes the latch mechanism of the cars as 
they pass: the side doors swing out and the coal falls in the bin. 
This dumping block can be shifted from one position to another 
so as to allow the car to dump in any desired pocket in the 
storage building. 

The loaded cars run into the house by gravity, the tracks having 
just sufficient grade for this purpose. The mechanism by which 
they are returned automatically is ingenious and simple. Along 
each track are two wire ropes across which can be clamped a 
stop at any desired location. The loaded car as it goes down the 
track picks up this stop, takes it along with it, and draws the 
cable after it until its motion is arrested and its load is dumped. 
These cables are carried over pulleys to one corner of the weight 
box shown in Fig. 4, one upper corner being hinged to a fixed 
frame. These triangles, one for each track, are also to be seen in 
the second view of Fig. 1. When the car pulls the cable it lifts this 
box, which is heavily weighed, into the position shown in Fig. 5. 
As soon asthe load is dumped the empty car is sent back to 
the loading point by the triangle as the latter returns to its uor- 
mal position. Thus the dumping and return of the car are en- 
tirely automatic and by shifting the stop for the car and the 
dumping mechanism the car can be made to deposit its load in 
any desired bin. 

A neat boiler-house has heen erected on the dock and in it is a 


return tubular boiler 54 feet by 16 feet, with 98 three-inch tubes 
It is rated at 100 horse-power. 

There is a feature of the framing of the building and bins that 
deserves mention. It will be noticed from three views of Fig. 1 
that on the outside there are four bands of heavy timbers. These 
are notched down over the ends of the timbers projecting through 
the sides, and all joints made so as to resist bulging under the 
weight of the coal in the bins. There are three passageways for 
coal teams under the bins and coal can be taken into wagons in 
any one of these passageways or from either side of the building. 
The chutes are operated from the wagon by the driver, and the 
trough of the chute has a bottom 
of netting through which the dust 
of the coal passes into dust bins 
located under the chutes. 

This successful plant has a daily 
capacity of 600 to 700 tons of coal 
taken from the barge anda de- 
livered to the bins under normal 
working conditions; round trips of 
the bucket are frequently made by 
the engineer in 50 seconds, which. 
with a shovel holding two tons of 
coal, gives a maximum capacity 
greatly in excess of that amount. 








The Construction and Condition 
of Mail Cars. 





The annual report of the General 
Superintendent of the Railway 
Mail Service for the fiscal year end- 
ing June 30th, 1896, contains an 
interesting paragraph on the con- 
struction and condition of railway 
post-office cars. Statements received from all of the division 
superintendents show that the improvements made in car con 
struction during the year covered by the report have been greater 
than for any similar period since the organization of the service, 
A large number of the railway post-office cars now in use are vesti- 
buled, and in addition are provided with all modern improve- 
ments in the way of light, heat, couplings, buffers, etc. Asa re- 
sult, they pass through accidents more successfully than ever be- 
fore, and the per cent. of the clerks killed and injured has been 
greatly reduced. 

The report states that independent_of improvements made in the 
construction of cars so as to increase their carrying and resisting 
power, the greatest improvement made has been in the character 
of the light. The total number of full railway post-office cars now 
in use is 778, all of which were formerly lighted by oil lamps, where - 
as at present 215, or 27 per cent., are lighted with Pintsch gas, 
which is regarded by the department as not only the best system 
for illuminating purposes, but also in the matter of the safety of 
the clerks and the mails in the event of accidents occurring to 
trains upon which clerks are assigned to duty. The number of cars 
heated by steam is 327, or 42 per cent. of the total. 

An examination of the list of casualties contained in the report 
shows that while there has been a decrease in the number of in- 
stances in which mail matter was damaged by oil from the lamps, 
or actually destroyed by fire, resulting from this source or from the 
stoves, much annoyances ard serious inconvenience is still caused 
by these troubles. There are 32 cases cited in which mail matter 
was damaged by oil from the lamps, three cases in which fire ovig- 
inated from the oil lamps, eight from the stoves and eight from 
causes not definitely known. 

It is very gratifying to note that the Railway Mail Service De- 
partment has received the hearty co-operation of all important 
railway lines in the work of extending the application of safety 
devices to the mail cars, and that quite a number of companies who 
have not up to the present seen their way clear to the introduction 


of Pintsck gas, steam-heat, vestibules and other safety appliances 
are carefully considering the matter, many of them having deter- 
mined to adopt these features at an early date. Since the safe 
transportation of the mails is of such vital] importance to the busi- 
ness interests of the country, it is to be hoped that the work of 
strengthening and improving the mail cars will be rapidly carried 
forward, and that on the records of another year there will be 
fewer cases of loss of life to the clerks and of destruction or 
damage to the mails than ever before. 


Fig. 5. 
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EDITORIAL ANNOUNCEMENTS, 





Advertisements.—Nothing will be inserted in this journal for 


pay, EXCEPTIN THE ADVERTISING PAGES. The reading pages will 
contain only such matter as we consider of interest to our 
readers. 


Special Notice.—As the AMERICAN ENGINEER, CAR BUILDER 
AND RAILROAD JOURNAL is printed and ready for mailing on 
the last day of the month, correspondence, advertisements, etc., 
intended for insertion must be received not later than the 25th 
day. of each month. 





Contributions.—Articles relating to railway rolling stock con- 
ruction and management and kindred topics, by those who 
are practically wainted with these subjects, are specially 
desired, Also early notices of official changes, and additions of 
a equipment for the road or the shop, by purchase or construc- 
ion. 





To Subscribers.—The AMERICAN ENGINEER, CAR BUILDER AND 
RAILROAD JOURNAL is mailed regularly to every subscriber 
each month. Any subscriber who fails to receive his paper amet 
at once to notify the postmaster at the office of delivery, and in 
case the paper ws not then obtained this office should be notified, 
so that the missing paper may be supplied. When a sub= 
scriber changes his address he ought to tate this office at 
once, so that the paper may be sent to the proper destination. 





The goox. may be obtained and subscriptions for it sent to the 
following agencies: Chicago, Post Office News Co., 217 Dearborn 
Street. ondon, Eng., Sampson Low, Marston & Co., Limited 
St. Dunstan’s House, Fetter Lane, £. C. 








By the reversal of the decision of the Circuit Court in the St. 
Louis. coupler suit, the right of steel and malleable iron companies 
to supply parts of couplers to railroads for repairs appears to be 
established. The only limitations are that the parts supplied 
shall not amount to a reconstruction of the coupler and that the 
part or parts furnished shall not be patented articles in them- 
selves. In other words, though the replacement of a knuckle does 
not constitute reconstruction it can only be supplied when the 
patents do not claim the knuckle separately but only in combina- 
tion with other parts; furthermore such knuckles must actually 
be used for repairs, and cannot be used with new heads or locks 
supplied by the same or other parties without constituting infringe- 
ment. 








Our readers may be interested to know that the decimal gage 
adopted by the Master Mechanics’ Association, American Society 
of Mechanical Engineers, and several other societies, is receiving 
substantial recognition. Recently the American Steel Manufactur- 
ers Association adopted it and will hereafter use it to the exclusion 
of other gages. Several large railroads, notably the Pennsylvania 
and Southern Pacific have issued orders from] the General Man- 
ager’s offices that no other gage be used in the ordering of ma- 
terial. The Pratt & Whitney Company have completed 500 of 
these gages and are at work on the second 500. The tools for 


making the gages have been expensive and have required much 
skill in their design and construction. The greatest problem pre- 
sented was due to the elliptical form of the gage and consisted 
in milling each of the slots in the circumference of the gage nor- 
mal to the curve. But this and other problems have been solved 
satisfactorily and the gages will now beturned out with greater 
rapidity. Added to the undoubted merit of the decimal gage, 
the anxiety displayed in many quarters to obtain gages at an 
early date augers well for its general adoption and the ultimate 
abandonment of the divers gages now in use, 








Last month we referred to the movement inaugurated by the 
Ohio Falls Car Manufacturing Company for;the establishment of 
a standard box car incorporating the Master Car Builders’ stand- 
ards and recommended practices, thic:standard to be followed by 
the various car-building concerns when filling orders for small 
roads who do not furnish drawings or standards ef their own. 
A communication on this subject to the Central Railroad Club 
met with a queer reception. It was laid on the table because it 
was considered to be an attempt to “‘anticipate the functions of 
the Master Car Builders’ Association.” The gentlemen who ex- 
pressed this opinion ought to know better, and we.must conclude 
that the project was not carefully considered by them, vr such 
action would not have been taken. It is true, as stated, that the 
Master Car Builders ‘Shave been adopting standards for a great 
many years, and they have not designated all the standard parts 
of a freight car or its capacity,” but that should not stand in the 
way of manufacturers undertaking to put the standards already 
adopted into more general use or to uniformly employ certain 
leading dimensions, not yet standardized, in their own practice. 
The plan rightly carried out has everything in its favor and is 
deserving of hearty support, and wecannot see how the dignity 
of the Master Car Builders’ Association is going to suffer by it or 
its prerogatives be usurped. The circular letter which we re 
ceived certainly gave due prominence to the work already accom- 
plished by the association and made provision for a prompt 
recognition of anything it might do in the future. We are still 
of the opinion that the movement is a good one and we wish it 
complete success. 








In 1897 those attending both the Master Car Builders’ and 
Master Mechanics’ conventions will be compelled to stay at Old 
Point Comfort for at least 10 days, or the longest of the periods 
over which the two conventions have been spread in recent 
years. Many times have the associations been urged to curtail 
the interval between the two conventions and a few years ago 
the sentiment in favor of it was so strong that it was expected a 
permanent change would result. The time was shortened in 1891 
to six days, but since then change after change has been made 
and through it all the period has been growing steadily, as will be 
seen when we state that from 1890 to 1896 inclusive, the days 
occupied by the conventions have been ten, six, eight, nine, nine, 
nine and eight respectively, and in 1897 the number will be ten. 
These figures indicate a vacillating policy that is not particularly 
creditable, and the mannerin which the by-laws relating to the date 
of the conventions have been changed seems to be free from all de- 
liberation or serious thought. Quite a number of the members of 
both associations, men whose opinions we all respect, believe that 
unnecessary time lost between conventions isan injury to the 
associations, as it prevents many prominent railroad men from 
attending both conventions. If, mstead of continuing to pursue 
the vacillating policy of the past the associations would next 
June appoint a joint committee to recommend some fixed pro- 
gramme for the two conventions and at the same time suggest 
3uch changes in the order of business, or amendments to the con- 
stitution and by-laws as will expedite the routine business, the 
two conventions can not only be held in much less time than ten 
days, but more and better work will be done in the shorter period 
than is now accomplished. If only two days out of ten are 
saved the result will be welcomed by many. With an average 
attendance of 1,200, the total saving in time would be 2,400 days 
or the equivalent of seven years of one man’s time. If out of the 
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1,200 there are only 300 who are anxious to save time, it ought to 
be remembered that many of these 300 are men who are doing 
the best work in the associations, and whose roads have indirectly 
at least contributed much te the advancement of the societies 
through the experiments and investigations carried out on their 
lines and at their expense. 








Besides the reduction of the time occupied by the routine busi- 
ness of the associations, another reform, needed more particu™ 
larly in the Master Mechanics’ Association, is the selection of 
better subjects for committee work. Just how this is to be 
brought about is not so important, but that better subjects are 
required 1s a settled conviction not only in our own minds but 
in those of several prominent members who have expressed their 
opinions to us. When the association investigates and takes 
action on such matters as a decimal gage, standard dimensions of 
tires, boiler steel and tube specifications, locomotive tests, pro- 
portions of exhaust pipes and nozzles, and others which might be 
mentioned, it usually does most creditable work—work that is 
appreciated not only in this country but abroad—but when it re- 
ceives committee reports on petty details which could better be 
taken up in carefully prepared topical discussions, it detracts from 
its own dignity. Many of these reports on details of locomotive 
construction have been excellent and yet the committees 
reporting on them must have often felt that they were 
small matters on which to elaborate a formal report. 
These same committee men could have started valuable 
topical discussions on the details assigned them, without 
feeling that they were called upon to handle a smal! matter ina 
large way. It may not be easy to formulate a satisfactory rule 
for guidance in the selection of subjects for reports, but possibly 
as good a one as any would be to call for reports only on those 
subjects which, because of their general character or the time and 
expense required fer their investigation, or for other good 
reasons, cannot be studied by each road individually, and to 
assign for topical discussion subjects less broad, and which most 
roads can investigate in part for themselves, or on which they 
can gain some experience in the course of regular operation. 








There are excellent prospects of an extensive addition in the 
near future to the world’s experience and knowledge of the merits 
of water-tube boilers for all kinds of marine purposes. Much of 
this added experience will be derived from the navies of various 
nations, for at the present the installations of water-tube boilers 
on naval vessels range from those on small torpedo boats to the 
25,000 horse-power in the British cruiser Powerful, and include a 
number of the prominent and successful types. In the size of 
the individual boilers installed there is also a wide range, the 
largest running into thousands of herse-power. In the merchant 
service there are many modern vessels fitted with water-tube 
boilers, some of them running along our Atlantic coast, others on 
the great lakes, while British and Continental yards have fitted 
ocean-going steamers with these boilers. There is of necessity a 
great difference in the construction of water-tube boilers for 
cruisers and for that class of vessels of which the destroyers 
head the list. Boilers for the latter must be of the lightest 
possible construction, and produce the maximum of 
horse power from the minimum of space. The result of 
these demands has been the production of boilers that exhibit 
the highest engineering skill, but are of a lighter construction 
than would be desirable for large merchant vessels. The boilers 
in large cruisers need not be extremely light, and ia all respects 
they approach more nearly to what would be required for large 
ocean steamers. For this reason the merchant marine, while 
watching with interest the performance of all water tube boilers 
in the navies of the world, will be specially interested in the boilers 
of these large men-of-war. The experience gained from them, 


added to the records obtainable from the merchant vessels simi- 
larly equipped, will in a few years provide much valuable infor- 
mation for the guidance of those concerned in the construction 
and operation of large steamers. And it will not be surprising if 
in the same period the merits of the water-tube boiler should 
bring them into extensive use for small steamers, yachts, and 
craft other than ocean-guing steamers, — 


THE ENGINEER IN NAVAL WARFARE. 





The December number of the North American Review contains 
@ symposium on ‘‘ The Engineer in Naval Warfare,” the several 
articles of which have been written by Rear Admiral J. G. 
Walker, Captain A. T. Mahan, Captain R. D. Evans, and Lieut. 
8. A. Stanton, all of the United States Navy. These officers have 
submitted their various contributions as the substantial argu- 
ment of the line branch against increasing the number and im- 
proving the status of the Naval Engineer Corps. One would be 


’ justified in expecting from such officials a dignified and pertinent 


discussion of the long existing controversy between the sailors and 
the engineers of our navy; but the real issues of the struggle 
have only been lightly touched upon, and the several contributors 
seem to have made a concerted effort to imply that the naval 
engineers desire command of the vessels, and seek honors to which 
they are not entitled. It is a significant fact, one that testifies to 
the weakness of the position of the line in this controversy, that 
in all their contributions to the discussion of it only two argu- 
ments--if they can be called arguments--have been advanced; 
the first charges the engineer with an attempt to get command 
of more than his department—a charge that has repeatedly been 
shown to be false; the second takes the form of strenuous pleas 
for the maintenance of “‘ military organization ” without a single 
definite statement of how that military organization is endan- 
gered by the proposed reforms. The symposium in the North 
American Review is only a reiteration of these charges and 
specious pleadings. 
SPECIOUS PLEA OF THE LINE, 

Except the dignified discussion of Captain Mahan, the tone of 
all the articles is narrow and unpleasant, and will tend to give 
the country a less exalted opinion of the men who practically 
control our naval organization. Captain Mahan attempts to 
handle this subject through the same processes of reasoning and 
statement which have made his style of writing famous. The 
claims of the naval engineers, however, are of too practical a 
nature and too deeply concern the usefulness of the service 
for even Captain Mahan to controvert by specious pleas and 
attractive charm of diction. Like all the other contributors to 
the symposium, Captain Mahan is exceedingly anxious that mili- 
tary titles shall be withheld from the engineers. 

Rear-Admiral Walker practically commences his article by de- 
claring that he “‘has not taken part in the so-called Line and Staff 
controversy.” The press dispatches of the past 20 years show that 
the Admiral has been a recognized leader of the line forces, and 
has appeared before successive Congressional commttees as the 
leading representative of thatfaction. There may be a question 
in the minds of many people as to whether even an Admiral 
with a memory so faulty in regard to his own acts is competent 
to discuss broadly a problem involving important matters in the 
lives of others. A man with such a distressing infirmity is liable 
to make serious mistakes, and in this case that fact doubtless ex- 
plains why the Admiral has made many surprising statements. 
He charges the naval engineers with proclaiming ‘‘that engi- 
neering is now the leading science, and the care and management 
of steam machinery the leading art, of naval warfare”—a declara- 
tion that has never been made by the engineers, and which the 
Admiral ought to know does not represent the views of the engi- 
neers. 

The Admiral then pleasantly reviews his career of 46 years in 
the navy, and does not fail to remind us that he has “‘ reached the 
highest rank in the navy ”; that part of his extensive experience 
has been gained ‘‘as Admiral in command of a fleet,” and that 
he has rounded out his education by a study of foreign naval 
systems. Having given his readers this gratifying information, 
so germane to a discussion of this kind, he indulges in truisms 
and platitudes concerning the necessity of military discipline and 
training that are disputed by no one. He tells us that ‘“‘a navy 
exists for war alone”; that ‘‘ it is essentially a military organiza- 
tion in time of war,” and should be one in time of peace; that 
military training and military knowledge are of importance, etc., 
etc. All of this is very, very evident, even to a civilian, but 
where does it touch on the rights of engineers, or on the 
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present controversy? The civilian expert knows the 
value of training and discipline. He also knows what 
the Admiral apparently does not (perhaps he has forgotten it)— 
that the success and efficiency of any extensive organization de- 
pends in great measure upon the maner in which each and every 
man is made to feel that he is an essential part of it. In attempt- 
ing to belittle the work of the engineer, and in ridiculing his 
claim to official recognition, the Admiral does much to make the 
engineer officer even more diseontented than he has been in the 
past. He also does much to destroy that very discipline which 
he prates so perfunctorily about. 

Can the Admiral do anything more to foster the discontent 
already existing? Can any one be blind to the studied insult of 
such statements as: “In the business of warfare the men who 
direct the operations of war and handle the weapons of war are 
those upon whom the success of war depends”; and ‘the duties 
of those who do not take a distinctly military part, while neces- 
sary and importaut, are adjunct and essentially subordinate.’’ 
Are these statements even true? The Engineer, a great English 
journal, than which there is none more capable of intelligently 
discussing naval matters, says inits issue of Feb. 7, 1896: ‘The 
truth will have to be recognized that without the engineer, the 
admiral, the captain, the blue-jacket, the whole executive branch 
of the service are useless. The naval supremacy of Great Britatn 
restsin the hands of the engineers. Mr. Goshen must take 
steps to add to thenumber of engineers.” And our contemporary 
distinctly says in another part of the article quoted that it is not 
engine drivers, not even merchant marine engineers, but specially 
trained and educated naval engineers that it is talking about. 

Admiral Walker writes as though he had unanimous opinions 
of naval experts to back him up, whereas on every hand, in the 
service and out of it, in this country and abroad, we can find men 
who are positive that the duties of the engineers are now among 
the most important factors in naval operations. 


HOSTILE AND BITTER ATTITUDE OF THE LINE. 


The contribution by Capt. R. D. Evans opens with a slur upon 
Engineer-in-Chief Melville, whom the engineering world recog- 
nizes as in many respects the most: distinguished man in the 
naval service. This is followed by a charge of inefficiency of the 
engineering force in general, and a magnificent tribute to hisown 
achievements when in command successively of three of our 
modern ships. His article covers six pages, of which two are de- 
voted to what he accomplished as commander of the Yorktown, 
New York and Indiana. If we are to take him seriously, the only 
drawback to still greater achievements by him was the faultiness 
of our naval machinery and the incapacity and insubordination 
of the engineer’s division detailed to his ships. He furnishes 
nothing worthy of discussion, but in his closing paragraphs he 
tells the country that the engineer is too much of a luxury on 
board ship and that is wanted in the engine-rooms are uneducated 
engine drivers. He would reduce the number of engineers and 
take into the service a corps of warranted machinists. Captain 
Evans was Admiral Walker’s Fleet Captain, and therefore, like 
his chief, the prejudiced captain, indulges in slurs upon the En- 
gineer Officers and their force of men. When the men below the 
protective deck are told that they may die in defense of the flag of 
their nation—because they are paid for it—they need no further 
evidence of the injustice practised against them. 

What are we to think of a captain who points out the 
discontent that exists in a branch of the service, and then de- 
liberately attempts to impress upon the men in that branch the 
belief that they have no share in the honors of war, in fact that 
they are only tolerated in the navy because there is some ma- 
chinery on board our vessels which the line officers do not under- 
stand, and which they must therefore have men paid to operate ? 

The first sentence of Lieutenant Staunton’s composition is char- 
acteristic of its general tenor. He commences as follows: ‘“‘ Two 
ideas are-assiduously advanced by the engineers; first, that they 
are the sole inheritors afloat of the genius of Watt and his fellow- 
pioneers in modern science and mechanism,” etc. Such an un- 
reasonable and untruthful assertion shows that this subordinate 
officer has contributed nothing of genuine value to the discussion. 


He states that ‘‘under their (the line officers) sole direction and 
guidance has been developed the manufacture of steel—the manu- 
facture of armor which has led the world.” He thus claims for 
the line officers credit which is justly due to the great manufac- 
turers of the nation. Cast steel, structural steel and armor plate, 
torpedoes, projectiles andthe rough forging for guns have been 
furnished entirely by private parties. The most prominent way 
in which line officers of the navy have figured in the steel in- 
dustry has been the incompetent and disgraceful manner in which 
they have looked out for the interest of the government when 
acting as inspectors. If they had not attempted to usurp the 
duties of the naval engineers and naval constructors in the in- 
spection of steel, the country would not have been humiliated by 
the armor fraud scandal, nor by such exhibitions of incapacity as 
is revealed in the press of last month, relative to material fur- 
nished for some of our vessels under construction. 


OUR INEFFICIENT NAVAL ORDNANCE DEPARTMENT. 


The manufacture of guns has been chiefly in the hands of 
the line officers. This policy has not been productive of good re- 
sults, for while the largest rapid-fire guns in our navy are six- 
inch (and there are only a few of them), other navies are mount- 
ing rapid-fire guns up to and including eight inches. Other 
nations are obtaining greater muzzle velocities for nearly all cali- 
bers than are derived in our own practice. Other navies have 
developed wire-wound guns by which greater strength, less 
weight and ultimately less cost and time required for manufac- 
ture are attained. Our navy has done nothing in this respect— 
the army is experimenting with such a weapon. We do not say 
this in a spirit of reflection on our ordnance officers. We all know 
that private firms, with their facilities for experiment, and with 
some government encouragement, can always outstrip the gov- 
ernmental shops. Our ordnance will continue to be.inferior to 
that of other nations until private firms in the United States 
manufacture heavy guns like Armstrong does at Elswick, Krupp 
at Essen, and Canet at Havre. 


OUR INADEQUATE NAVAL ENGINEER CORPS. 


If anything further is needed to show the unreliable character 
of Lieutenant Staunton’s article it can be found in hiscomparison of 
of the engineers of the British and American navies based upon 
the number of ships possessed by each nation. The numbers 
are valueless without a statement of the character of the vessels 
that compose the table. He knows, although his readers do not, 
that the English list includes yachts, store, surveying, sailing, 
training and harbor ships. He also knows that it includes 150 
vessels laid up in reserve. Furthermore he says not a word 
about the number of engineers in the British navy being too small 
for the ships in commission. It is a fact nevertheless. The Engi- 
neer, Feb. 7, 1896, says: ‘‘We beg our readers to turn to the 
Engineer of March 8, 1895. In it they will find an elaborate setting 
forth of the Admiralty distribution of engineers in the fleet. ... 
The principal fact is that last March there were 318 engineers 
needed and only 85 available... . We have not engineers enough 
for the ships we now have; whence are they to be had for the large 
additions that must be made to our fleet?” Lieut. Staunton has 
not told his readers that in the reportof the Secretary of the Navy 
Mr. Herbert officially states that the United States possesses 73 
ships, while Great Britian has 493. Nor does he state that there 
are 1760 commissioned line officers in the British service, and 723 
in the United States navy, in other words that the United States 
has 9.9 line officers per ship, while in the English serviee there 
are only 3.52 officers per ship. It is incredible that men belong- 
ing to a profession wherein the standard of honor has always 
been regarded of high order should half tell the truth as Lieu- 
tenant Staunton has done. 

Based upon such false and misleading tables, all the contribu- 
tors, with the exception of Captain Mahan, demand that the 
number of engineers should be reduced. Their views are not in 
accord with the experience and study of the honorable secretary 
of the navy, for in Mr. Herbert’s annual report to the President, 
page 48, he urges the augmentation of the Corps of Naval En- 
gineers ‘‘ until] the limit shall be 250 instead of 194 as at present.” 
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OFFICIAL RELATION OF THE CHIEF ENGINEER TO THE COMMANDING 
OFFICER. 


Captain Mahan’s article is the only one of the fou that is wisely 
tolerant of the views of the engineer. His whole argument is a 
defense of the military organization on board ship. He shows 
that the line is naturally the directive power, and as such must 
command. Its position above the protective deck in contradis- 
tinction to the location of the engineers below that structure 
places the power of command with the line branch. Captain 
Mahan declares that the engineer ‘‘ recognizes the captain. but 
resents the executive officer and the officer of the watch. The 
spir.t, however, is one.” Does Captain Mahan contend that in 
the army there can be a trinity composed of the commander of 
tbe post, the adjutant of the battalion, and the officer of the day, 
all vested with authority to assume at will to direct the adminis- 
tration of the garrison? Is not the directive power concentrated 
in the senior line officer present? 

Of course the naval engineers resent the claim that a trinity of 
men on board ship can each assume command prerogatives. The 
engineers acknowledge that the succession to command is lodged 
in the line officers, but they do maintain that the inheritance 
cannot be assumed by anyone so long as the captain is on board 
ship and fit for duty. The representative of the captain will be 
implicitly obeyed in any order that he may convey, but sucha 
messenger cannot assume other command prerogatives. In the 
controversy which has resulted there has never been a hint 
from the engineer against the authority of the commanding 
officer, or the prompt obedience to a signal from the bridge, even 
if that signal be made by a powder boy. Sections 10 and 17 of 
the Wilson Engineering and Educational bill, which is in full ac- 
cord with the views of the engineers, prove the sincerity of their 
unqualified recoguition of the commander as the supreme author- 
ity. 

It is not the desire of the engineers to command ships. They 
are striving to command the men of their own department, sub- 
ject alone to the authority of the commanding officer. They de- 
mand that they shall be placed upon an equality with officers of 
the line in performing their duty. 


NECESSITY FOR TRAINED ENGINEER OFFICERS ON BOARD SHIP. 


With the exception of Captain Mahan—and even he implies the 
thought—the several contributors mairtain that the engineer 
officer is virtually an engine-driver when he goes on board a war- 
ship. It will surprise the engineering world to be told that the 
expert in charge of the complicated machinery of modern ships 
of war is thus regarded by the commanding officers of the Ameri- 
can Navy. It must bea trained mind which is able to superin- 
tend the efficient working of machinery costing over one and 
one-half million dollars. The line officers insist that the small 
amount of machinery in their charge should be under the admin- 
istration of technically educated line officers with titles and rank 
that are genuine, but they urge that all the remainder of a ves- 
sel’s machinery, including its great propelling engines and its 
boilers, together with all the men needed in their operation, shall 
be taken from the care of highly-educated engineers and shall be 
placed in the keeping of uneducated engine-drivers without title, 
rank or authority. 

There are men in the Congress of the United States who would 
take good care that no more money should be appropriated for 
ships-of-war if the care of the machinery was to be. intrusted to 
engine-drivers and not to highly trained experts. The progres- 
sive and excessive cost of repairs to our warships can be easily 
accounted for, if all the commanders of our vessels hold such 
views. Demoralization and discontent must reign supreme if 
our naval commanders accord such a status to the engineer 
officers, c 

Without going further into this controversy, we find the situa- 
tion as follows : The country has thus far acted on the assump- 
tion that educated engineers are needed on our modern warships. 
To secure such men they have been educated at Annapolis at a 
a cost of $15,000 per graduate. To retain such experts when it 
does secure them, it must make the engineer’s positions on ship- 
board more tolerable than the existing organization provides, 


The engineer’s duties are chiefly those of superintendence in 
their department, and the executive duties belonging to it, and 
their authority should be sufficient to free them and their men 
from unnecessary petty annoyances. Having placed engineers 
of education and high attainments on board our ships, must it now 
be confessed that it is impossible to accord them the status of of- 
ficers? Must the efficiency of their department be sacrificed in 


order that the traditional customs of the service be preserved? A 
large and efficient force of engine-drivers must be secure, but 
their work can only be satisfactorily performed under the guid- 
ance and direction of a trained corps of educated and scientific 
experts. 

RANKS AND TITLE IN OUR NAVAL ORGANIZATION. 


The staff of the navy demand to be placed on an equality with 
the staff of the army. The naval engineer is entitled to official 
recognition and military titles should not be withheld from them. 

Title simply designates and unqualifiedly acknowledges rank. 
The line of the navy has attempted to use it as a patent of 
official superiority and as a licerse for privilege. The coddling 
of one set of officers, as regards pay, rank, title, position, power, 
privileges, to the neglect of other officers whose duties are in 
many respects as important, isa certain way of securing inferior 
talent and character. It invites defeat in the issue of battle, 
for which alone navies exist. The good of the commonwealth 
should be the sole consideration, against which naval traditions, 
usages, jealousies, and the desire to obtain all the advantages, 
prestige and emoluments of the naval service, should be urged in 
vain. This favoritism to the line can only be secured by a corre- 
sponding injury to the navy as a national weapon. 








DEFECTS AND IMPROVEMENTS IN LOCOMOTIVES. 





In the first article oa this subject, which was published in the 
September numb ar, reference was made to steam superheaters as 
a means of saving and utilizing some of the heat which now 
escapes up the chimneys of locomotives. The economy which is 
possible by superheating steam, like that resulting from heating 
the feed-water, has long been known, and innumerable experi- 
ments have been made and appliances devised for securing the 
economy which would be available if the practical difficulties 
could be overcome. Heretofore these have been chiefly due to 
the high temperature of the steam, and the consequent destruc- 
tion of the lubricating material by the hot steam. This trouble 
could be assigned to three causes; first, to the difficulty of regu- 
lating the temperature of the steam; second, to the use of vege- 
table packing, and, third, to the fact that the animal oils, used for 
lubrication before mineral oils were generally introduced, were 
disentegrated or decomposed at comparatively low temperatures. 
Recently, renewed attention has been given to this subject, es- 
peciaily on the continent of Europe. Some of the mineral oils, as 
is well known, willstand a much higher degree of heat than theold 
animal lubricants would,and the same thing is trueof metallic pack- 
ing compared with that formed of hemp and othersimilar materi- 
als. Steam of a higher temperature may therefore be used now 
than was possib’e when the cylinders and valves were lubricated 
with animal oils. The problem, too, has been attacked from the 
other end, that is by providing means for regulating the tempera- 
ture of the steam after it is superheated and preventing it from 
entering the cylinders at an excessively high degree of heat. The 
methods of this will be discussed farther on. 

The difficulties of superheating may be understood if it is re 
alized that a modern express engine, running at the-rate of 60 
miles per hour, cutting off at one-third of the stroke, uses 
about 1,260 cubic feet of steam per mile and per minute, or 21 
cubic feet per second. A given volume of steam, it must be 
remembered, will not absorb heat as rapidly as the same volume 
of water will. The sensible temperature of steam of 170 pounds 
preesure is 375 degrees and it also contains 852 degrees of latent 
heat, or heat of gasification, as some have called it. The specific 
heat of steam is less than half that of water, or, in other words, 
it will take less than half as much heat to raise the temperature 
of a given weight, say a pound, of steam one degree as would be 
required to heat a pound of water one degree. For each degree 
that dry steam is superheated its pressure is increased .00236, or 
for each 100 degrees its pressure will be increased .236 and 200 
degrees .472. 

That is, dry saturated steam o/ 170 pounds pressure if super- 
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heated 110 degrees, would be increased to 210 pounds pressure, 
and if superheated 200 degrees its pressure would be 250 pounds. 
But the total heat in a pound of saturated steam is 1,227 units. 
As it takes less than half as much heat to raise the temperature 
of steam a given number of degrees, as is required to heat water 
to the same extent, it will be seen that somewhat less than 50 
units of heat will increase the temperature of a pound of steam 
above 100 degrees, and its pressure 40 pounds, and 200 units will 
add 100 degrees to the heat and 80 pounds to the pressure. That 
is an addition of 8.15 per cent. of heat increases the pressure 23} 
per cent., and the addition of 16.8 per cent. of heat increases the 
pressure 47 per cent. It is not pretended that these figures cover 
the whole theory of superheating, but they indicate the source of 
its economy. 

Now that this theoretical saving is, at least in part, realizable 
in practice, has often heen shown, but especially in recent experi- 
ments made with stationary engines in Switzerland and Germany. 
Thus the Bulletin de la Societe Industrielle de Mulhouse, for 
April-May, 1896, reports that a compound engine was tested in 
Alsace recently, in which the mean steam pressure was 5.7 at- 
mosphere (85.5 pounds), with the following results: 


Eoonomy of coal. 
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That is, the figures in the first instance indicate that in that ex- 
periment about one-half the theoretical economy indicated by 
our figures was actually realized in coal consumption, and in the 
last about two-thirds. There must of course be a counter charge 
against this saving for the first cost and maintenance of the 
super-heating apparatus, and all experience teaches that this may 
consume all the saving, and more too, but the problem which it 
is intended to present here is the practicability of devising an ap- 
paratus which will effect this economy without a cost which will 
make it unprofitable. There can be no doubt that such an econ- 
omy is possible ; the only question is whether it can be effected 
without costing more than it is worth. 

At any rate it will be worth while to consider what must be 
done, and the means required to do it, in order to superheat the 
steam consumed by a modern express engine, which uses 1,260 
cubic feet of steam of 170 pounds pressure per minute. The 
weight of a cubic foot of steam, of that pressure, is .4142 pound, 
so that we have a total of 521.8 pounds of steam to be superheated 
per minute. As it takes somewhat less than a half a unit of heat 
to superheat each pound of steam one degree, we must be pre- 
pared to transmit about 25,000 units of heat per minute from the 
products of combustion to the steam to superheat it 100 degrees 
or 50,000 units to heat it 200 degrees. Unfortunately our infor- 
mation and knowledge of the laws governing the transmission of 
heat to steam are not very exact or reliable. A locomotive of the 
kind which has here been taken as an illustration would have 
about 1,800 square feet of heating surface, and it consumes 
521.8 pounds of steam per minute and must of course convert 
that quantity of water into steam. The total heat in this steam 
is equal to about 600,000 units, so that about 383 units of heat 
must be transmitted to the water per square foot of heating sur- 
face per minute. When a locomotive is working hard the fire in 
the firebox has a dazzling white appearance, the temperature of 
which is about 2,800° F. «at the same time the products of com- 
bustion escape into the smokebox at a temperature of about 
800 degrees. If we take a mean of the difference or 1,000 degrees 
and add it to the emokebox temperature we will have 1,800 
degrees as the average temperature at the heating surfaces 
in the boiler of the locomotive. As the water and steam 
in the boiler have a sensible temperature of 875 degrees the 
difference between the heat on the fire side and that on 
the wet transmitting surfaces, would be equal to 1,800 — 
875 = 1,425 degrees. Consequently on these hypotheses about 
one quarter of a unit of heat is transmitted per square foot 
of heating surface per minute per degree of difference of temper- 
ature. Taking the smoke-box temperature at 800 degrees and 
that of the steam to be superheated at 375 degrees and the same 
rate of transmission per degree per square foot per minute in a 


superheater that has been calculated for the boiler and we 
would have a transmission of a little over 100 units of heat per 
minute. 

To increase the temperature of the, steam 200 degrees it has 
shown will require the transmission of about 50,000 units of heat 
per minnte, so that our superheater must have about 500 square 
feet of surface. Now, it must be admitted that it will not be easy 
to provide that amount of heating surface in the smoke-box of a 
locomotive, which seems to be the only available location for it. 
Then it also seems certain that the rate of transmission of heat 
from the products of combustion in one side of a plate or a tube 
to steam in the other will be slower than it is if the medium 
through which the heat must pass is in contact with water; in 
fact the rate of transmission of heat ina superheater is given by 
Longridge at only one-twelfth of a unit per square foot of surface 
per minute per degree of difference of temperature. If this is 
correct a much larger amount of heating surface will be required 
in a superheater for the transmission of a given amount of heat 
than is needed in a boiler. 

Nw these difficulties are pointed out not for the purpose of prov- 
ing that the problem is insoluble, and that an effective superheater 
for locomotives is impracticable, but for the purpose of show- 
ing the difficulties which must be overcome. Unfortunately, too, 
in addition to these, there are some others. If the amount of 
heating surface which is required in the superheater is provided, 
one of two things is liable to occur when steam is shut off. If the 
superheater is then filled with steam it is liable to be treated to a 
very high temperature, while it is quiescent in the heater. Ifthe 
throttle valve is so arranged that when steam is shut off from the 
engine it is also shut off from the superheater, the latter will then 
become heated to a high temperature, so that the firststeam which 
the passes through thereafter will be liable to be overheated. As 
was pointed out at the beginning of this article, the regulation of 
the temperature of superheated steam has always been a dif- 
ficulty in using it. Two methods of overcoming this difficulty 
have been suggested and employed, one to carry the hot steam 
after it has been superheated through pipes in the steam space in 
the boiler, so that any excessive heat is imparted to the steam in 
the boiler outside of the pipes. Of course, what may be called 
the superheat in the steam inside of the pipes would never all be 
imparted to the saturated steam outside of them. The hot steam 
would always retain some of its superheat, but the higher its tem- 
perature the greater would be the rate of transmission from the 
steam inside to that outside of the pipes. In this way any exces- 
sive heat would be imparted to that in the boiler the temperature 
of which could never get above that of saturated steam of boiler 
pressure, 

Another method of tempering the heat of superheated steam is 
to first use it as a steam-jacket around the cylinders, by which 
any excessive heat would be absorbed. It has been shown that 
each of these two methods has been very effective in stationary 
engines, and there is no theoretical reason why they are not 
equally applicable to locomotives. The difficulties are all of a 
practical character—that is, to find room for the heating surfaces 
required and designing and constructing them in such a way tiat 
they will not be liable to fail at critical times or cost too much, or 
require expenses of maintenance which will absorb all the saving 
of fuel. There can be no question, however, that a theoretical 
saving of from 10 to 20 per cent. is possible by the use of super- 
heated steam. This, and more, too, has been realized in practice. 
It is given at from 10 to 50 per cent. by Professor Thurston in his 
paper on superheated steam, read before the St. Louis meeting of 
the Mechanical Engineers last May. He also quotes from Mr. 
Donkin, than whom there is no better authority, who said that 
‘no possible improvement of the steam-engine, of which we have 
any knowledge at this moment, offers anything like so great a 
chance of important economy as the introduction of superheat- 
ing, and especially of superheating to at least 100 degrees or more 
above the saturation temperature of the steam.” 

The only question is the cost of effecting such economy. To 
persons of an ingenious turn of mind, with plenty of experience, 
and having besides what may be called iron horse sense, it is an 
inviting field for the exercise of invention, 
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Ang one attacking this or any other problem in locomotive im- 
provement should remember, though, that success here, as else- 
where in this field, will always be subordinated to the fact that 
the chief end of a locomotive is to haul trains, and not save fuel 
or make good indicator diagrams. Primarily it must haul its 
train without delay or interruption. If it can do this, and 
save coal and make good indicator diagrams at the same time, so 
much better, but if a railroad manager must choose between a 
locomotive which can haul its trains regularly and promptly, and 
yet is wasteful of fuel, and makes indicator diagrams resembling 
an old pair of boots very much down at the heel, or one which 
roust be laid up for repairs from time to time, although it 1s as 
economical of fuel as a miser is of money, and whose indicator 
diagrams would delight the heart of a professor of engineering in 
a technical college, the railroad manager is sure to prefer the 
more reliable although more expensive machine. 








THE TRAINING WHICH APPRENTICES NEED. 





The report on apprentices presented to the Master Mechanics’ 
Association last June has apparently been the means of directing 
attention to the education of young men in our railroad shops, 
and several papers and discussions before technical societies and 
railroad clubs attest the genuineness of the interest displayed. A 
peculiarity of much that has been suggested for the improvement 
of the apprentice is that it follows the lines of a more or less 
thorough technical training. The plans seem to be put forth with 
the belief that the present shop training is satisfactory, or that 
the technical training proposed will correct itsshortcomings. The 
spirit in which these suggestions are made is most worthy, for, 
though some things done for apprentices may yield a good finan- 
cial return, such educational schemes as have been outlined call 
for an outlay by the employer from which others will often reap 
the benefit. 

Recognizing this excellent spirit of helpfulness toward appren - 
tices, we nevertheless cannot agree with those who propose the 
educational courses outside of the shop work proper as the first 
step to be taken. As long as shop training is what it is at present, 
an offer of technical education to the average apprentice is like 
giving him a stone when he asks for bread. The stone may in 
this case be offered in good faith, but his digestive organs are not 
capable of dealing with it, nor is it the kind of food he craves. 
What he wants first, and what he has a right to expect, is to be 
taught those things necessary to proficiency in the trade he has 
selected. If he has ambitions to become more than a mere jour- 
neyman that is his affair, and he may generally be counted upon 
to fulfill those ambitions without direct help from his employer, 
though assistance from that source, if given, may be gratefully 
appreciated and will reflect credit on the giver. But the shop 
training is something which his employer has contracted to fur- 
nish him. His pay as an apprentice is to consist of two things—a 
course of instruction in the trade he has chosen and a small sum 
of money, made small because of the expense, direct and indirect, 
incurred by the employer in providing the instruction. Now the 
first question to be answered in any case before further training 
is considered is, ‘‘ Does the employer faithfully discharge the obli- 
gations he is already under to his apprentices?” Is he giving 
them a proper shop training?’ In how many shops can these 
questions be answered in the affirmative? Not many, we fear. 

In a recent discussion of this subject before the Western Rail- 
way Club, Mr. Wm. Forsyth, Mechanical Engineer of the C., B. 
& Q. R. R., made an excellent plea for the apprentice when he 
said : 

“They (those advocating a technical training) have gone beyond 
the practical training of the apprentice, and they have undertaken 


‘to set up a technical school in our railroad shops. I do not believe 


that this is the first thing todo. I do not believe it is the most im- 
portant thing to do, for I think that nearly every railroad shop 
has in its superintendent of motive power and in its foreman the 
opportunity to do a good work for the apprentice boy, but they are 
shirking it, they are avoiding it. When I was learning my trade I 
was given an old lathe, with a worn-out lead screw, and a rickerty 
tail-stock and a slippery belt, and I was kept there turning bolts 


for several months. Theforeman did not take any interest in me, 
there was nobody in the shop who tried to teach me anything, and 
if I learned anything it was because a boy absorbs something from 
his surroundings in four years, and he may be abie to pick up some- 
thing for himself if nobody helps him, That really is the condition 
of the apprentice boy uf most railroad shops in this country to-day. 
So that if we want to do anything to help him, do not start with 
an ambitious scheme of giving him a technical education, but let 
us look after him a little in the sop, and in the first place try and 
make a good mechanic of him. As a practical suggestion in this 
line I should think we ought to try and find some one in our shops 
who is a natural teacher, if we can, some good mechanic who has a 
faculty of imparting knowledge to others, andlet him have some 
oversight of the apprentices. Let him be one that they can go to 
and ask questions, find out something about what they are work- 
ing at, and after that establish a class of some kind and get started 
ata night school and gradually develop an attempt at education.” 

Does not this quotation suggest the true course? Is not a com- 
plete shop training the very thing to obtain which the appren- 
tices entered the shop, and for which they contracted with their 
employers? Is it not the essential thing to most of them, in view 
of the future they have planned for themselves? 

Most of the young men enter the shop with the intention of be- 
coming journeymen—nothing more. Anything that will tend to 
make them better mechanics is to be encouraged. But the prime 
requisite is what in brief we designate as shop training. Mr. 
Forsyth has given his experience as an apprentice, and many 
others can give similar testimony as to the neglect of foremen 
and others to instruct them. The writer’s own recollection is that 
he never was given a change of work without having to “kick” 
in order to get it. » There is such an admirable opportunity in the 
shop to instruct a youth in more than the mere drudgery of his 
occupation that it is a pity to see it neglected. But neglected it 
is. Itis notexaggeration to say that the average apprentice drags 
through a three or four years’ term of service wholly dependent 
upon his own unaided efforts in absorbing knowledge, neglected 
by the foreman, assigned to the poorest work and the most de- 
crepit machinery ; seldom fully instructed as to how any piece of 
work should be done, and without an opportunity to gain an in- 
sight to general shop methods or to show what he is made of. 
The only piece of work that the writer remembers spoiling dur- 
ing his apprenticeship was spoiled because of the careless in- 
structions of a foreman. He was told to perform the last opera- 
tion on a rather costly piece of work bya method of measurement 
that could only be right when all previous operations on the work 
had been accurately performed. As bad luck would have it, some- 
body had blundered by a quarter of an inch ata point that was 
not essential in itself, but which used as a starting point for the 
final operation, led to the ruin of the piece. In this case the ap- 
prentice learned to check other people’s work before he trusted it 
implicitly, and furthermore, that there was a right and a wrong 
way to measure work; but he found it out without the aid of the 
man who should have been his careful instructor, and at the ex- 
pense of the company. 

When a boy is given a piece of work that is new to him, it 
would save the foreman much future trouble and greatly encour- 
age the boy if he was told all there was to be known regarding 
the seperate operations and the why and wherefore of each move. 
But this is seldom done. Asan example let us suppose that the 
boy is given his first piece of taper work. How is he told to go 
about it ? 

The chances are that the tail-stock is set over by judgement 
merely and several trial cuts taken, whereas it could be set over 
by calculation to almost the correct position. The apprentice is 
not told that if the drawing calls for a taper of one-quarter inch 
in six inches and the work is 21 inches long over all, the tail- 
stock can be set over ,’, inch and will be in approximately correct 
position, Nor is he told to keep the tool the same height with re- 
lation to the centers during the entire job until he has spoiled a 
piece of work by failing to do so, or, if so instructed, he is not told 
the why and wherefore. Here is a case where if the foreman had 
taken the time and interest to properly instruct the apprentice, 
the latter would have had some practice ir arithmetic and geom- 
etry without going outside of the shop to receive it. He would 
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also have been taught to think for himself. And sha number of 
such cases is legion. 

Instructions of this character are only cited to show that many 
of them are incomplete and misleading. One of the most fre- 
quent mistakes made is to ignore the fact that the average boy 
has not learned to think for himself or to make a practical appli- 
cation of his knowledge. A little encouragement and a drawing 
out of the young man in the early partof his apprenticeship 
when he is enthusiastic will give him the right start and will re- 
pay both foreman and employer by the enhanced value of his 
services lateron. He should be instructed in the reading of draw- 
ings, in which he is generally woefully deficient. In a recent 
issue of Cassier’s Magazine, the editor says: 

“It may appear as a curious fact that many men who have had 
years of experience in shops and who are good workmen seem to 
be afraid of drawings. While working to them with accuracy and 
finishing their jobs satisfactorily they never seem quite at rest in 
regard tothe meaning of their drawings, and frequently remark: 
‘If I had another job of the same kind to doI could get through it 
in much Jess time.’ This means, practically, that if they had a 
model before them instead of a drawing they could turn out their 
work more easily. It raises the question, too, whether it would 
not pay to give more attention to making drawings plain and to 
teaching the men to read them. Shading of parts and increasing 
the pictorial effect in general, so as to make one piece stand away 
from another, would seem to be a good thing, and in this respect 
some of the older forms of shop drawings might well be taken as 
examples worth following. To-day many of these out-of-date draw- 
ings are considered as having been wasteful of drawing-office time 
and uselessiy elaborate, and yet they had good points. They told 
their story in a way quite foreign to the modern blue print.” 

And yet blue prints have come to stay, and the apprentice 
should be instructed in the reading of them. Another course of 
instruction never open to apprentices is that which pertains to 
the general principles underlying shop practice and methods. He 
learns how to perform certain operations at the bench, on the 
lathe, planer, boring mill or other machine, but he is never given 
a broader insight into the work of the shop. 

If those who would inaugurate a movement toward a higher 
education among apprentices will consult with a few foremen or 
level-headed journeymen who take an interest in the apprentices 
and are fitted to speak of their needs they will be surprised to 
learn cf the eagerness with which these boys seek instruction in 
reading drawings and in practical matters that could be imparted 
daily in connection with their routine work. This want, we re- 
affirm, is the first one to b2 satisfied, and having taken care of 
the apprentice in the shops. the evening drawing class and other 
courses of instruction can then be provided (and we think they 
should be provided) when they willbe better attended and will 
yield better results. 

There are to-day so many well-educated young men seeking a 
practical course to supplement a college or technical training 
that it is proper to put them ina separate class by themselves, 
They will need ne instruction in drawing, mathematics, physics, 
etc., but will require a special shop course, better adapted to their 
future course as engineers or specialisis rather than journeymen. 
This is not an apprenticeship proper, for its object is not to teach 
amanatrade. And yet these young men can usually bring such 
talents and knowledge to their work that it will pay a railroad 
company or manufacturer to admit them to their shops and give 


them the course they seek. Such an arrangement is a special one, 
and is bound to vary with the circumstances. 

What is, therefore, needed for the regular apprentice is thorough 
instruction in the shop and in shop matters. This is the first and 
great essential. Then the other lines of instruction, such as even- 
ing classes in drawing, etc., may be undertaken, and where this 
is done we believe the employer will not only have the satisfac- 
tion of carrying on a good work among his fellow-men, but he 
will reap an immediate reward in the greater value of the services 
of his apprentices and in their loyalty to his interests. 








Gen. W. W. Duffield, Superintendent of the United States 
Coast and Geodetic ‘Survey, has announced the completion of 
the transcontinental triangulation along the 39th parallel of 
latitude. The line extends from Cape May on the Atlantic to 
Point Arena, Cal.,on the Pacific, and is 2,625 statute miles in 


Notes. 





In an article on “the fastest train in the world,” Engineering 
gives the particulars of a trip of one of the regular trains on the 
Caledonian Railway. The time table of this road now contains 
the schedules of nine trains averaging over 55 miles per hour, 
two ef which reach the average speed of 60.9 miles per hour. In 
1884 the time occupied by the quickest train between Carlisle and 
Aberdeen was 7 hours and 22 minntes; to-day it is 4 hours and 31 
minutes. The train which our contemporary timed consisted of 
three composite cars, one sleeper and one van, allcarried on four- 
wheeled trucks. The weight is not given. From Carlisle to 
Perth the train was hauled by an engine of the ‘‘Dunaclaster” 
type, with two pairs of drivers 6 feet 6 inches in diameter, a 
leading four-wheeled truck, and 18} by 26 inches cylinders. The 
average speeds are given in the accompanying table : 


Miles. Chains. Min, Sec 
Carlisle to Sterling... ...........cccccsecs 117 60 in. 119 § = 59.8 
OUEN OO ON Sos ec cvc oses esseecce 33 | oe 30 = 59.1 
POE I oes cca cccadcoceeces seve 32 49 ** 32 13 = 60.8 
Forfar to Aberdeen (tickets)........... 57 6 * 63 40 = 537 
Rockliffe to Bannockburn.............. lll as 110 40 = 60.3 
Cargill to Kirriemuir Junction..... ... 18 _ 15 4 = 76.1 
Elvanfoot to Strawfrank Junction.... 20 ees 16 65 =728 


As already stated this is a regular run and has been 
nightly for many months. 
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Curious defect has been discovered in the Buda Pesth under- 
ground railway. There are not enough ventilating apertures in the 
tunnel and the trains rushing through it compress the air in it like 
that in the tube of a Zalinski pneumatic gun. On some occasions 
the cars are said to have been lifted from the track and the pes- 
sengers have been almost suffocated. One stretch of tunnel, two 
miles long, has only a single ventilating aperture, making it 
almost an air-tight compartment.— Engineer. 





A correspondent in the Practical Engineer says that on the 
Midland Railway, in England, no complete examination is made 
of a new locomotive boiler for five years, and even then it is the 
greatest rarity for a firebox to require patching. A few short 
stays to be replaced, and perhaps the firehole ring rivets, owing 
to the heads being burnt, is the sum total of the repairs usually 
required. 





At a recent meeting of the German Institute of Gas and Water 
Engineers in Berlin, a paper was read by Mr. Koerting, of Han- 
over, on gas motors for producing electrical energy. Great 
advantages were claimed for this system. The gas plant is cheap 
in first cost, occupies but little space, and utilizes a large propor- 
tion of the energy of the fuel. The relative efficiency of steam 
and gas engines is shown by the following figures: 

-———Per cent. useful effect—— 








Ne 
Illuminating Producer 
ere. Steam engines. gas motors. gas motors. 
0 2.2 9.1 7.3 
50 4.6 99 10.2 
100 6.9 - 10.9 12.9 





Mr Harry Pollitt, Chief Engineer of the Manchester, Sheffield 
& Lincolnshire Railway, who has recently been in this country 
inspecting our railways, is credited with the following expression 
of opinion just prior to his departure for England: ‘The feature 
of your railroads is vastness as compared with compactness in 
ours. The ability of your managers to arrived at certain results 
by short cuts would not be recognized by our officials, but it is 
almost necessary when the extent of your systems is taken into 
consideration. These remarks, however, do not apply to the 
Pennsylvania and New York Central railroads, which, without 
wishing to discriminate, I consider far superior to your other 
roads. I was particularly impressed with the thoroughness and 
nicety of detail of the Pennsylvania system, and surprised how 
closely our methods have been copied, and in certain reepects im- 
proved upon. You have one advantage which, for practical 
economy, is incalculable. I refer to the superior intelligence of 
your conductors, engineers and other employees over ours. That 
is the basis of your arriving at results with celerity and safety, 
whereas we have to hedge our view of necessities with more red 
tape. Taking your systems as a whole, they are marvelous ex- 
amples of energy, ingenuity and administrative ability.” 
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A series of experiments with glass bearings for line shafting 
recorded in the Iron Age by Mr. Geo. D. Rice, go to show that 
where everything is in good alignment and properly put together, 
the glass will work well, but pulleys out of balance or shafting out 
of line will break the bearings. The glass bearings must,in any 
case, be held in elastic boxes or supports, wood being the best 
material to interpoce between the glass and the iron hangers: 
Glass on glass will run without oil and with very little heating, 
with oil the heating disappears and the friction islow. The 
author says: ‘‘A summary of the tests would seem to indicate 
that glass bearings are not so reliable in cases of emergency ; at 
the same time glass bearings in ordinary uses and correctly ap- 
plied require less oiling, develop less friction and are undoubtedly 
useful in many places, and there yet may be a future for them, 


regardless of what experiments may bring out for or against 
them.” 





The satisfactory subdivision of hulls into water-tight compart- 
ments has long been a serious problem for shipowners and ship- 
builders. Mr. D. F. Black, whose name is associated with some 
of the best-class vessels built on the Tyne, has invented an im- 
provement on the present practice which may overcome financial 
objections to greater precaution, and certainly cannot fail to im- 
press the owners of passenger steamers, which in these days of 
competition must be safe at almost any cost. The object of the 
invention is to minimize the risk of a vessel sinking after collision 
with another at sea, when, as not infrequently happens, the ves- 
sel is struck at or near a bulkhead, and the inventor proposes to 
gain the desired result by branching each bulkhead on both sides 
instead of carrying them right across the ship, and by that means 
confining the inflow of water to only one of the two compart- 
ments, which under the existing arrangement would be involved. 
On the basis of a cargo vessel of 5,000 tons dead weight, Mr. Black 
calculates that only 9 per cent. of the total hold storage is cut off 
in the branching, and that even that need not be lost, as provi- 
sion could be made for the utilization of the spaces. The increased 
weight is only 4 per cent. of the total deadweight. In accommo- 
dation for passengers on passenger vessels purely there would be, 
of course, a certain sacrifice, but the greater safety would in the 
long run be an important set-off.—The Steamship. 





On December 5, the United States gunboats Vicksburg and 
Newport were launched at the Bath Iron Works, Bath, Me. 
These boats are of composite construction, having steel frames 
throughout, over which is planking covered with copper. The 
advantage over a steel skin is the comparative freedom from 
accumulations which require steel ships to be docked frequently 
to have their bottoms scraped. The boats are 200 feet long over 
all, 36 feet beam, 12 feet draft,and of 9,000 tons displacement. 
The engines are three cylinder triple expansion, of 800 horse- 
power, and the speed is 12 knots. The coal capacity is 300 tons. 
The sail area is 11,500 square feet. The armament consists of 


six 4-inch guns, four 6-pounders, and two 1-pounders, all rapid- 
fire guns. 





The old-fashioned four-wheeled coal cars known as ‘‘jimmies,” 
holding about six tons each, are gradually going out of use on the 
Lehigh Valley Railroad, and are being superseded by the large 
eight-wheel cars, which carry 60,000 pounds. The former are 
liable to jump the track, and trains composed of them frequently 
break in two when starting or crossing a ““summit,” or ‘‘ buckle 
up” when stopping suddenly or backing on a curve. For this 
reason the company has decided to retire them from service as 
fast as they wear out or are damaged by accident, in case the 
cost of repairs necessary to put them in running order shall ex- 
ceed the sum of $14. In order to ascertain this cost the damaged 
cars are examined by an expert car-builder, and upon his verdict 
the cars are either sent to the shop for repairs or are ‘‘ broken 
up” for firewood. Properly speaking they are not broken up, 
but are taken apart, piece by piece, and the wood is sawed up for 
use under locomotive boilers, while the wheels and other irun- 
work are relegated to the scrap-pile. One man can usually break 


up two cars a day, receiving one dollar a car for the work.—New 
York Evening Post. 


In an article on high buildings in New York City the Scientific 
American thus describes the most notable building under con- 
struction in the city, and for which ground has been broken on 
Park Row, opposite the Post-Office; ‘It will cover an area of 
nearly 15,000 square feet, and in no part will it be less than 25 
stories in height. The front facing the Post-Office building will 
be 27 stories in height. the top cornice being 336 feet above the 
street level. The two flanking towers will each contain two sto- 
ries to be used as offices, the cornice of the towers being 355 feet 
above the street and the top of the lantern 386 feet above the 
same level. The foundations will extend 34 feet below street 
level, making the total height of the structure from top of piles 
to top of lantern, 420 feet. The foundation will consist of piling 
capped with 10 inches of granite bedded in cement. Upon this 
will be 4 feet 9 inche: of brickwork, stepped up to a granite cap- 
ping. Upon this will be placed a grillage of steel I-beams and a 
series of huge box girders, some of them 8 feet deep, for distribu- 
ting the pressure of the columns evenly to the brickwork. The 
largest of these girders weighs 55 tons. The approximate weight 
of steel in the building will be 9,000 tons; the total dead and live 
load will be about 50,000 tons, distributed upon some 4,000 piles. 





The most recent and most important step thus far taken in the 
United States in the application of thestorayxe battery to electric- 
railway work, says the Electrical Engineer, is embodied in the 
installation just completed by the Electric Storage Battery Com- 
pany forthe Union Traction Company of Philadelphia. The 
plant under consideration is situated at the end of a feeder, 
11 miles long. This year it was decided to extend the line 
several miles, and it was found that it would be necessary either 
to build a new power-house or install a battery sub-station, as 
the required addition to the existing feeder system would neces- 
sitate such an enormous outlay for copper as to render it com- 
mercially impossible. The cost of copper alone, to carry out this © 
extension and double the service on the section, would be four or 
five times the total cost of a battery installation to fully meet all 
the requirements ; and a new power-house was out of the ques- 
tion on account of the heavy operating expenses. Before the ex- 
tension was made the pressure at the end of the feeder was barely 
enough to operate cars on schedule time, and the pressure varied 
as much as 50 per cent. Under the new arrangement, the load 
on the section varies from 100 to 700 amperes; the feeder carries 
a constant load of 400 amperes, the battery discharging or charg- 
ing to the extent necessary to maintain this condition. The re- 
sult in actual practice is found to be that the feeder load remains 
constant at this average current and is absolutely independent of 
of the fluctuating demand onthe line. The battery-house con- 
tains 248 cells. Each cell contains 13 plates, type ‘‘G,” 
chloride accumulator. The maximum discharge rate of the bat- 
tery is 400 horse-power for one hour. The plates are contained in 
lead-lined boxes, mounted on two tiers of oil insulators. The 
connections are all made by continuous weld, no mechanical con- 
tacts being used throughout the battery. 





The Royal Blue trains on the B. & O. Railroad made some re- 
markable runs in November. Probably the best performance of 
the month was on Nov. 15. Train 507 (the Chicago limited), with 
engine 1308, hauling 11 cars, the entire train with the exception 
of three cars being vestibuled, left Camden Station, Baltimore, at 
7:04 p. m, and arrived in Washington at 7:52 p. m., being a run of 
40 miles in 48 minutes. This train covered the distance between 
Muirkirk and Alexandria Junction, on the Washington Branch, 
8.1 miles, inseven minutes. This was an exceptionally good run, 
when it is taken into consideration that the speed had to be slow 
through the cities of Baltimore and Washington, and there was one 
slow order on account of sewer construction. 





In the January number of Harper’s a paper entitled ‘‘ Science 
at the Beginning of the Century,” by Dr. Henry Smith Williams, 
will be an important contribution to the history of nineteenth- 
century civilization 2nd will be followed by other papers showing 
the progress of scientific discovery during the last hundred years, 
These papers will be fully illustrated, 








ik ie i ee 





Pe ee 














26 AMERICAN ENGINEER, CAR BUILDER 





pecan, 





CONSTRUCTION AND MAINTENANCE OF RAILWAY 
CAR EQUIPMENT.—IxX. 





BY OSCAR ANTZ. 





(Continued from page 339, Vol. LXXV.) 
BRAKEBEAMS. 


On account of the great pressure exerted by the air-brakes, 
brakebeams must be made strong and stiff and wooden beams 
have been almost discarded by many roads. Nevertheless, a 
wooden beam of ample proportions, well trussed and of good 
material has considerable merit, is cheaper and easier to repair 
than a metal beam and is therefore still used by some roads. Such 
a beam is shown in Figure 57. A is the wooden beam trussed by 
a one-inch rod B, passing at the ends through washers CC and at 
the center over the malleable iron fulcrum DD, through which 
the truck lever passesand is attached by meansofapin. This 
fulcrum as well as the brakeheads EE are fastened to the beam 
by means of bolts. 

Metal brakebeams in large variety arein use and are giving 
more or less satisfaction. Almost every shape of iron and steel 
has been tried, such as rectangular bars, angle and T bars, 
pipes and various shapes of pressed steel, the general shapes of 
the beams being similar to that of the wooden one, consisting of 
a main member anda truss rod. We illustrate only oneof these 
beams and it is shown in Fig. 58. The main member consists of a 








some part of the truck; when outside hung, from the body of the 
car. To make the brakes as effective as possible, the distance 
between shoes and wheels should always be maintained at a cer- 
tain figure, about # inch being considered good practice, in order 
to get an average piston travel. This, of course, cannot be en- 
tirely accomplished in practice, but the manner of suspending 
the brakebeams can materially aid toward this end. When sus- 
pended from the carbudy or truck bolster, the brakebeams will 
be lower when car is loaded and springs are compressed than 
when car is. light, and the conditions are therefore not the same. 
If the brakeshoes are adjusted when the car is light, which is 
the general practice, they will be too far away from the wheels 
when car is loaded, and if adjusted under a load, they would 
probably be too close when the car is light, and cause the wheels 
to slide. It is therefore preferable to suspend the brakes from a 
part of the truck which bears a fixed relation to the wheels, and 
this is found in the spring plank or transom when the latter is 
used. 

Fig. 57 shows the usual manner of suspending outside hung 
brakebeams. The brakeheads EE have holes cast in their 
upper ends, through which is passed the hook on the end of the 
brakebeam hangers FF, which are made of 1-inch round iron; 
the upper ends of these hangers are bent in the form of an eye 
around another eye on the end of a plate GG, which is fastened 
to some part of the floor frame of the car by two bolts, and also 
has a hook turned on its top to further secure it. To prevent the 
brakebeam from falling on the track should a hanger break, 








Fig. 57.-Wooden Brakebeam. 


piece of 2-inchiron pipe, A, slightly cambered at the center to 
the ends of which are fitted the brakeheads BB, which also 
serve as washers for the nutsof truss-rod C, which is of 1-inch 
round iron. A nut-lock placed under the nut prevent this truss 
from working off. The safety hangers are fastened to the clips 
DD. The brake lever fulcrum EZ, as well asthe ether castings 
on the beam, are made of malleable iron. 

Brakebeams are hung either between the two pairs of wheels 
or on the outside, the height from the rail being about 13 inches, 
no part of the rigging being allowed to come less than 2, inches 
from the rail. When inside hung, the beams are suspended from 


safety hangers are provided, which are usually made of three 
links of about §-inch round iron, HH, secured at the upper end 
toa hook plate IJ, and at the lower end fastened to the brake- 
beam by an eyebolt passing through the beam, or, in the case of 
metal beams, by some clip or other attachment.. Safety chains 
should be hung so that there isa little slack in the links, to pre- 
vent wear on them, so that they will be in good condition should 
occasion require their use. 

With outside-hung beams it is necessary to provide some kind 
of guide to keep the brakeshoes on the wheels laterally, and this is 
usually made of pieces of one inch round iron JJ fastened to the 
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that these chains have slack enough so 
that there will be no strain on them 
‘when the bolster is at its highest point. 
This figure also shows another method 
of securing the dead lever fulcrum, 
the slot in the dead lever allowing for 
its adjustment in different positions. 
A standard shape and size has been 
adopted by the M. C. B. Association 
for brakeshoes, and this is very gener- 
ally adhered to. The metal of which 
brakeshoes are made varies with 
different roads, and the best metal for 
the purpose is still a matter of discus- 
sion, although many tests have been 
made to determine this disputed point. 
Cast iron is no doubt the cheapest; but 
also the metal which wears out the 
soonest. Some other metals, while 
having better wearing qualities, have a 








Fig. 58—Iron Brakebeam. 


beam at points where they will come close to the inside flanges of 
the wheels. 

Fig. 59 shows a method of suspending inside-hung iron brake- 
beams. On account of the short distance available the point of 
suspension on the beam is at the center instead of the top of the 
brakehead. The hangers FF are made of {-inch round iron, bent 
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Fig. 59.—Inside Method of Hanging Brakebeams. 
in the shape of a U, the upper ends being turned into eyes 
through which is passed a pin, which secures the hanger to the 
bracket GG. This bracket is of malleable iron and is secured to 
the spring plank by a number of bolts. The safety chains HH are 
made of three links of five-eighths round iron and suspended from 
eye-bolts IT, secured to the truck bolster. Care must be taken 


tendency to wear the tread of the wheel 
to an alarming extent. Shoes combin- 
ing several metals, as for instance 
pieces of ore metal sei tnto the wearing surface of a shoe made of 
a different ore, seem to come nearer to the conditions required 
than any other*shoe yet produced. Further tests on this subject 
are looked forward to with great interest. 


AIR-BRAKE APPARATOS. 


The usual arrangement of the air-brake apparatus on a freight 
car is shown in Fig. 60. The train pipe AA of 1}-inch pipe runs 
the full length of the car, the ends being located 13 inches from 
the center and to the right of it when looking toward the end of 
the car ; the pipe is fastened at convenient points by means of 
pipe clips and lag screws into the sills of the car. It is not 
always possible to run the pipe in straight lines as shown, and 
it has to be made to clear obstructions, lowered or raised perhaps 
to pass under or through the body bolsters, and when ths is neces- 
sary, the pipe should be bent and no elbows or other fittings 
used: The pipe should be blown out to remove scale and dirt 
before putting the different pieces together, and the joints should 
be made with oil or varnish, and no red or white lead should be 
used, as this is liable to get into the brake apparatus and cause 
trouble. The ends of the train-pipe are provided with angle- 
cocks BB, which when a train is in service are open on all the 
cars excepting on the rear end of the last car. The handle of the 
angle-cock is curved to the general outline of the cock, bringing 
as it is possible without interfering with its operation, and when 
open or in running position it stands parallel to the pipe, in order 
to prevent as much as possible the liability of having the cock 
closed accidentally when the train is running by rocksor other mis- 
siles which might be picked up by the suction of the train. 
Into the angle-cock is screwed a dipple to whichis attached a piece 
of rubber hose 22 inches long, at the other end of which is a clutch 
coupling provided with a rubber gasket. To connect two cars 
together the couplings of the two adjoining hose are interlocked 
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the gaskets making a tight joint. When not coupled to another 
hose, it was customary, until a short time ago, to hang the loose 
end of the hose into a so-called dummy coupling, to prevent dirt 
and dust from getting into the hose and eventually into the other 
brake apparatus ; but it has been found that this caused consider- 
able damage to the hose on account of it being kinked when thus 
hung up, and, as the joint was not dust-proof, it did not exclude 
dirt entirely, and recently almost all roads have discarded the 
dummy coupling, allowing the hose to hang down when not 
coupled. 

Near the cente: of the car, in the train-pipe, is located the 
strainer and tee C, which connects the cylinder with the trainpipe, 
the strainer part consisting of a piece of perforated tin which pre- 
vents foreign substances from entering the brake apparatus. 
From the strainer leads the cross-over or branch-pipe D, in which 
is located the cut-out cock Z, by means of which the air can be 
cut off from the cylinder of the car without preventing it from 
passing through the train-pipe to the rear cars. The branch pipe 
is connected by means of aunion to the triple valve F, which is 
of peculiar and delicate construction, allowing air to pass, when 
in release position, from the train-pipe into the auxiliary reservoir 
G, whereit is stored until needed for braking purposes, when by a 
movement of a valve in the triple, the air is allowed to enter the 
cylinder H, forcing out the pison and piston rod J, which operate 
the push rod and set the brake. When brakes are to be released, 
a reverse motion of the valve establishes communication again 
between the train-pipe and reservoir and the air in the cylinder is 
exhausted into the atmosphere through a port on the side 
of the triple. Ordinarily it would be sufficient to ex- 
haust directly into the atmosphere at this point, but it 
has been found that on long grades it is often desirable to re- 
tain a small amount of pressure in the cylinder, after the higher 
pressure used in braking has been released, and for this purpose 
there is provided the pressu-reretaining valve JJ, connected to 
the triple valve by the #-inch pipe KK. This valve is weighted 
so that it will remained closed until the pressure under it exceeds 
10 pounds, thus insuring that pressure in the cylinder at all times 
when the valve is in use. When this pressure is not required on 
level track, etc., a handle is turned which allows the air to escape 
directly to the atmosphere. The pressure-retaining valve is 
usually located near the hand brake, within easy reach of the 
brakeman when passing from car to car. The pipe is fastened to 
the car by staples driven into the sills. The cylinder and reservoir 
are attached to blocks of wood which are secured to the frame of 
the car by bolts passing through the sills. The piston in the cyl. 
inder is made tight by a leather gasket, which is forced out 
against the cylinder by a steel ring, and is held in place by a fol- 
lower. When air is released from the cylinder after having been 
applied, the piston is forced back to the end of the cylinder by a 
steel spring surrounding the piston rod. The reservoir is pro- 
vided on its top with a release valve L, which can be operated 
from either side of the car by means of handles MM. It is neces- 
sary sometimes to release the brakes by this means, when for 
some reason there is not sufficient pressure on the locomotive to 
overcome the pressure in the reservoir and cylinder. In the bot- 
tom of the reservoir is placed a plug to drain out condensed 
moisture. 

The operation of the air-brake is as follows: <A pressure of 70 
pounds is carried in the train-pipe and auxiliary reservoir when 
the train is running, or brakes are released. When the brakes 
are to be applied some of the pressure is exhausted from the train- 
pipe which causes a movement of the slide valve in the triple, and 


allows air to enter the cylinder through a pipe passing from the | 


triple, and through the reservoir. For making ordinary stops, 
only a small amount of air is exhausted from the train pipe, and 
the triple does net make afull connection between cylinder and 
reservoir, causing only a low pressure in brake cylinder. When, 
however, as in the case of emergencies, a quick and full applica- 
cation of the brakes is necessary, all the air possible is exhausted 
from the end of train-pipe, which causes a greater travel of the 
slide valve in the triple, opening another valve which allows 
some of the air still in the train-pipe to enter directly into the 


cylinder, reducing the pressure in the pipe very quickly to the 
rear end of the train and utilizing some of the air which would 
otherwise have to be exhausted to the atmosphere. 

As pressure is constantly carried in the pipes and reservoir 
when brakes are released, a failure of any part under pressure, 
such as the bursting of a hose, or when the hose is uncoupled by 
reason of the train parting,‘will allow the air to escape and apply 
the brakes and the train cannot proceed until thedamage has been 
repaired, 

(To be Continued.) 








Shall the Cubic Capacity of Ordinary Box Cars be 
Increased ?* 





BY H. H, PERKINS. 


The report of the meeting of the New York Rai!road Club, held 
Feb, 20, contains an exhaustive and very interesting handling 
of the subject of large cars, and desiring to hear the question of 
maximum size of cars discussed, and thinking it might interest 
others, the attention of the zommittee was called to it; and they, 
instead of giving me bread, gave me a stone in shape of a request 
to prepare a paper on the matter to read at this meeting. Like the 
little boy, who presented himself before his mother with clothes 
soaking wet, when asked how they came so, replied that a buy 
dared him to jump into the river, where it was over his head, and 
he wasn’t to be dared—neither was I. 

Many of the members may have read the New York report, and 
it would be presumptive iv me to expect toadd anything thereto. 
It was with the expectation of hearing from others that the sub- 
ject was mentioned; and, claiming no scientific or mechanical 
knowledge to impart, I can only relate the personal experience and 
reminiscences of a freight man, for which please bear with me for 
the few moments you will be detained. 

My first recollection of freight cars is a four-wheel car on the Boston 
& Maine ; but, as a good place to fish or a half-holiday from school 
had more interest for me in these days than the dimensions of cars, 
I can only estimate them at about 20 feet long and 7 feet wide. 
When first employed—a boy—in a freight office, I can recall that 
7 tons were considered a carload. When old enough to tally 
freight into cars, the dimensions were 28 feet long, 7 feet 9 inches 
wide, and 8 tons a carload ; when 10 or 12 tons were put in by acci- 
dent or design, although the fear was often expressed that they 
might break down, no one appeared to worry over a little thing 
like that. Later, these same cars were rated as 10-ton, and the 
same size, with probably larger journals, were branded capacity 
24,000 pounds. 

During these years and changes, the forests in the, immediate 
neighborhood of the tracks were being consumed by fires under the 
locomotive boiler and elsewhere, or buried under the ground in the 
shape of ties. Lumber was cut in saw-mills with a single upright 
saw, and carted in the rough to where it was to be used, there dressed 
by hand as needed. Soon wood and lumber, disappearing from 
alongside railways, had to be obtained from distant points. Trans- 
portation, at first too expensive by rail, followed the water routes; 
but improved mills and machinery, growing towns and cheaper rail 
rates created a demand for manufactured lumber. It began to be 
shipped in the 28-foot cars, which being hardly long enough for two 
fourteens, a demand for longer cars for lumber resulted in the 30 
and 34-foot car, the latter about 8 feet wide and 6 feet in the clear 
becoming the standard—allowing two 16’s tol. The old 28-foot car 
began to be despised by shippers, until it is difficult to induce them 
to load such, even with sand or pig iron—they feeling they are not 
treated fairly when shown a small car to load, it being much easier 
to stow a load in a large car,even when the bulk does not require it. 

Furniture and carriages, which had been manufactured at small 
shops in the neighborhood, where used, began to be made some dis- 
tance away, nearer the lumber supply, as it was cheaper to trans- 
port the finished product than the rough lumber, including refuse 
and waste; and as the classification, on which freight charges were 
based, favored large cars, a demand was created for even a larger 
car than the 34-foot, manufacturers holding out inducements to 
roads to build them for these particular freights. About the time 
the furniture cars first made their appearance, at a meeting of the 
employees of a certain road, a freight agent reported to the super- 


intendent that a rival road had built some furniture cars, and he © 


could get no more of that class of freight; but, if the road would 





*From a paper read before the Central Railroad Club in November, 1896 
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only build a few such cars, he teld how much business he could se- 
cure. The reply of the superintendent contained considerable truth 
when hesaid: “If this road should build furniture cars, the other 
road would only wait until they could take their measure to build 
larger”—a prediction that was fulfilled, and both roads have since 
furnished just as large furniture cars as will run under the bridges 
and through the tunnels. 

Shippers like to get big cars,even when the freight does not ac- 
tually require it, but the demand for these excessively large cars was 
undoubtedly influenced and over-estimated by soliciting freight 
agents, who, under implied promises from shippers, represented to 
the authorities that a supply of large cars would add materially to 
the earning capacity of the roads, more than facts warranted. My 
own doubts were raised on this subject, when I could see standing 
at acertain carriage factory from one to five of these large cars, 
belonging to two or three different roads, sent there by orders of 
the soliciting freight agents, and kept standing there for weeks or 
months, if necessary, to be there in case if the carriage factory 
received an order, it would not ship via the other road for want of 
a bigcar. If it is necessary to keep cars standing like that for 
loads, it certainly does not pay to build them tocarry freight at 
ordinary rates. Probably, the soliciting freight agent reported 
securing a carload from the other fellow, carefully omitting to 
mention the expense, estimating a car idle as acertain amount per 
day. Car service rules have done away with this abuse to a certain 
extent. 

Furniture and carriages were the first to cause the 34foot 
to grow from 6 to 8 feet high inside; but the fact these cars 
could be obtained stimulated the manufacture of baskets, barrels 
and boxes, where the supply of lumber wascheapest to be trans 
ported where used. These light goods demanded even larger cars ; 
and the 40-fuot is now frequently seen,and even a few 60-foot 
freight cars have been hauled over the roads. Hay, first carried in 
ordinary cars, now demands the largest from the prairies of the 
West to the towns and cities of the East. How long will shippers 
of these light commodities be satisfied with the present size of even 
furniture cars? Will not the soliciting agent represent that the 
demands of shippers require 45 or 50-foot cars, 8-foot high, 9-foot 
wide, with a eapacity of 1,500 or 2,000 bushels of grain, instead of 
1,000 as now, and 500 as formerly ? 

Some little time agoa shipper came to me representing he was 
in a great hurry to load a car of lumber, and, as usual, requesting a 
large car, “‘ right away, quick.” There happened to be a furniture 
car over the home road of which the lumber was to go; and, in order 
to send it home, it was placed on track for him to load. Nota 
piece of lumber was put in the car for two days; and, having 
use for a furniture carto same destination, it was taken away 
and a standard car substituted; and the change was hardly 
made before that same shipper was in the office demanding the 
return of the big car, as he had been two days getting out 
extra lumber in order to fill it. This instance is related to 
show that the demand for large cars is only created by a supply 
and, once furnished, becomes the expected. The tendency is to 
fill cars, whatever the size, as the larger the car the greater the sale; 
and the carload being the standard for minimum freight rates, if 
the customer is good, the shipper would fill a barn as a carload, if 
possible. I once knew of a man, selling a carload of brick, who 
filled one of the old 10-ton cars with brick to the roof; it never 
moved until it was entirely unloaded and then—to the shop. It 
must be admitted that the shipper benefits in larger sales at one 
time; but would not the same amount be, eventually, hauled in two 
cars, were there none of the excessively large cars? and, perhaps, 
the railroad may benefit a little from concentration of weight on 
eight wheels; but, when there is extra haulage and switching neces 
sary to get special cars to certain tracks, where standard cars may 
may be standing, it is doubtful if these cars add very much to the 
earnings of a road, 

Years ago, in conversation with a then division superintendent, 
afterward a railroad manager of distinction, I remarked we would 
see Cars carrying a thousand bushels of grain from Chicag) to New 
York; he replied: ‘*‘ Never, as the tendency would be to reduce the 
size of loads rather than to increase them.” We have both seen 
more than was predicted. 

The country is growing, and business is not only keen among 
manufacturers, but also between railroads; and, unless the rail- 
roads can agree among themselves to limit the size of ears, the 60- 
foot car is bound to come. It is here forempty barrels, next empty 
boxes and baskets, carriages, furniture, hay and agricultural imple- 
ments; if they hold off, one railroad against another wiil get them, 
and shortly other commodities will demand them. 


The question placed before the committee was,"what will be the 
maximum size of box freight cars? It is limited now on Eastern 
roads by the height of their bridges, or size of their tunnels, but on 
the prairie roads, apparently, by the sky and the horizon. Will it 
remain 40 feet long, 15 feet from top of rail, 10 feet wide, 30-ton 
capacity, which is now about the practical maximum; or will it, in 
a few years, evolve to 60 feet long, 20 ft. high and more than 10 feet 
wide ? 

Some may claim these latter figures are impossible, but they are 
no greater than the present maximum appeared when railroads 
were first projected; and, although size of tunnels and height of 
bridges limit the maximum now, is there any limit to which 
changes in these can be made? Is the maximum always to be 
limited by the present tunnels and bridges, or will the Eastern 
roads have to increase the size of tunnels and bridges in order to 
haul what the Western roads can furnish patrons? It strikes me 
that the question whether large cars pay the roads has never been 
fairly considered; the subject only b: ing looked at, as what has the 
other fellow done; what he has done, wecan do; therefore, if one 
road builds cars 60 feet long, 50 ton capacity, straightway another 
follows suit, even if bridges and tunnels have to be enlarged to do 
it. There is no limit to what aroadbed can be made to bear, Is 
not the 50-ton car a probability, and the 100-ton car a possibility? 
Would it not be better for the associate roads to agree on a maxi- 
mum size and refuse to handle or haul beyond that limit, and the 
plant of railroads can gradually be made to conform to that 
standard ? 

Apparently, the concensus of opinion, among those quoted by the 
New York committee, is that the standard of length will have to be 
increased to 40 feet, and if this is agreed to by the associate roads, 
the quicker some agreement is entered into by all roads not to re- 
ceive or haul longer cars the better; otherwise, the 50 or 60-foot car 
will be tendered them inside of a year after the 40-foot car is ac- 
cepted as the standard; and, thereafter, it will occupy the position 
of the 40-foot at present. 

There was to have been a meeting of the New York committee, 
Oct. 6, in regard to limiting size of freight box cars, but I have seen, 
as yet, no report of their conclusions, though, undoubtedly, it will 
recommend the increase of the present standard to 40 feet in length. 


But will that be the limit? Is not the 60-foot 100-ton car in process 
of evolution? 








The Progress in the Manufacture of Iron and Steel in 
America and the Relations of the Engineer to It.* 





BY JOHN FRITZ, BETHLEHEM, PA. 


Having frequently been asked by members of the American So- 
ciety of Mechanical Engineers, and others, to write a paper on the 
manufacture of iron and steel in this country, showing its progress 
since the time of my first connection with it (and quite recently I 
have not only been asked, but urged to write a paper on this sub- 
ject from a mechanical and engineering standpoint, giving an out- 

ine of the early troubles, and showing the great improvements 
that have been made in machine tools and machinery, as well as in 
the manufacturefof iron and steel), after some hesitation I have con- 
cluded to make an effort to respond to these requests. In comply- 
ing therewith I shall to some extent quote from a paper read before 
another st of engineers, and give such additional items of my 
experience as I have thought would have been interesting. 

sa beginning I will make a brief allusion to the mechanical 

engineer, showing his origin and growth, and what he has accom- 
plished in the great field of metallurgy, and especially in the Besse- 
mer and other important steel-making processes. It seems to me 
eminently proper that in describing the development of the 
mechanical engineer his growth should be considered jointly with 
that of the metallurgist, especially when we take into considera- 
tion how essential = iron and stee) are to all engineers. In fact. 
it is the marked improvements in the manufacture of iron an 
steel that have enabled the engineers to surmouat the difficulties 
and erect works that would have been well nigh impossible before 
these improvements were made; and to the mechanical engineer is 
largely due the credit of the marvelous improvements that have 
been accomplished. And here let me say that but few people 
know anything of the labor, the troubles, trials, vexations, sur- 
prises and disappointments that were encountered during the early 
stages of that now great industry, the Bessemer process ; and, be- 
sides, all the physical danger to which they were constantly ex- 
pose: . 

When I look back and review the roll-call of memory, it brin 
to my mind faces of men who lost their lives while en in the 
performance of their duty; some of them were near and dear to 
me, being associated by the closest of personal ties. They are no 
more ; but to those who knew them, and what they accomplished, 
their memery is forever sacred. 

Prior to 1838 the manufacture of pig iron was in a primitive con- 
dition, that metal being practically all made in charcoal 
argon from fifteen to thirty tons per week, and was conv 

to wronght iron in the old-fashioned charcoal fires, and was 
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shaped into blooms for the rolling-mill, and into bars for the smith - 


by a helve hammer. The furnaces, forges, and mills were all 
driven by water power. and were kept in order by what was some- 
times called a forge carpenter. or millwright. At this time the 
mills were all geared, the shafts being square, hexagon or octagon 
aecording to the fancy of the millwright ; thc wheels were secured 
on the square shafts by wooden blocks, and in them were driven 
thin iron wedges ; the segments of the wheels were secured tothe 
center in the same manner; the roll housings were all set on 
wood. All this crude machinery the millwright was called on to 
keep in running order ; consequently he became an important man. 

In 1840 the use of anthracite coal and coke in blast furnaces was 
commenced. This uired a much higher pressure of blast. 
Previous to this time the blowing cylinder had been made cut of 
wood, the pressure of blast. being very low, not exceeding one and 
a half pounds; hence a great improvement in blowing machinery 
became necessary. . 

In 1842 puddling began to come into more general use, and 
puddling trains had to be built, and better merchant or bar trains 
were now required ; they were all geared, and gave much trouble. 
The machinist now had to be called in to help keep things in 
shape, and he soon took the millwright’s place, and laid the 
foundation for the mechanical and metallurgical engineer. 

In 1845 the rail mills were being built, and stronger and better 
workmanship was required. These mills were all eared, but the 
shafts were generally turned up, and wheels all bored out, and 
fitted up in a much better manner, which required more skill and 
better workmen. Puddling now became an important branch of 
the iron business, and the ‘‘Old Harry” was generally to pay to get 
the bails in proper shape ; to do this mills were using the old Welsh 


“\hammer. Numbers of squeezers were tried and failed ; finally the 


Burden eg ag was invented and adopted by the mills generally, 
and to this day is the best machine that has ever been devised for 
the purpose. 

In or about the year 1848 “boiling” came into use, which wasa 
great improvement over ordinary “puddling,”’ and gave a new 
impetus to the trade. From 1848 to 1856 there was no great change 
or marked improvements made in the business. In 1857 the three- 
high rail mill was successfully introduced and in a short time prac- 
tically revolutionized the manner of rolling rails. From this time 
on all the new milis that were built were driven direct, without 
gearing, and much stronger and better in every way. It 
was during this time that the great changes and improvements 
were being made in rolling-mill and blast-furnace machinery 
and also in machine-shop tools of all kinds, which enabled 
much better work to be turned cut than had been pre- 
viously possible; and this was an advance for the mechanical 
engineer, and prepared him for the great work that he was soon to 
be called on to accomplish. 

In 1864 the Bessemer process was introduced, and it soon became 
evident that it would in a short time revolutionize the iron busi- 
ness. Its introduction and perfection will ever remain oneof the 
most interesting and important epochs in the whole history of the 
iron business. it was now that the men that had been in train- 
ing were called to the front, ana nobly did they do their duty. This 
was the graduating period for them, and no set of men ever worked 
more faithfully or earned their diplomas more honestly 
than these men did. Their diplomas ware not made of 
parchment, but of bright ideas, hard work, and energy, coupled 
with a determination that made failure impossible. 

Sir Lothian Bell, in an address before the Iron and Steel Insti- 
tute in 1896, said: ‘‘In viewing the impressive but simple process 
of blowing a charge of metal it is difficult to realize the disappoint- 
ments and the large expenditure of money and indefatigable energy 
required before its present condition was reached.” I will go 
farther and say that I do not believe it possible to describe the 
feelings of fear and anxiety that existed in the minds of those who 
had the immediate charge and were responsible for the result. 

It is not the object, nor is it possible in a paper like this, to give a 
description of the process, or to even faintly describe the difficul- 
ties that were encour.tered in its incipient stages, but I feel as if I 
should do violence to my feelings were [I to fail on this occasion to 
make some allusion to those brave and noble men who 
fought these early battles to a triumphant conclusion ; and, as 
the Hon, Abram S. Hewitt hastruly said, ‘‘ The Bessemer invention 
takes its rank with the great events which have changed the face 
of society since the time of the middle ages”; nor am I unmindful 
of the assistance rendered by the brave and noble workmen who 
so ably supported their chiefs and who were ever ready and will- 
ing to face any danger or difficulty that might occur. 

aving already stated that the Bessemer process was introduced 
in 1864, of course but little steel was made in that year. I do not 
propose to give you a yearly array of statistics, but in 1895 the 
ee reached the enormous quantity of 4,909,128 tons of ingots. 

n the same year the pe goere was of puddled iron 1,500,000 tons, 
making a total of steel and puddled iron 6,409,128 tons, 

In order to show what the Bessemer process can do in coal and 
labor, as compared with puddling, the former can produce in 10 
minutes 10 tons of steel ingots, with a consumption of twent 
hundred of coal. It will require a puddling furnace 10 days, wit. 
practically three men, to produce a like amount of puddled iron, and 
will require about 20 tons of coal. The puddling is a hard, labor- 
ious and exhausting occupation. With the Bessemer it is care and 
attention only, but that it must have. 

We left the blast furnaces in 1840, making fifteen to thirty tons 
per week, and produced in that year 286,903 gross tons. In 1895 
we have furnaces producing between two and three thousand tons 
per week, and others building that are expected to make much 
more. The total output in 1895 was 9,446,308 gross tons, which ex- 
ceeds the a made by any other nation. 

It was the marvelous increase in the production of iron and steel 
which took P song after the year 1865 that gave such a remarkable 
impetus to the engineering trades. The demand for Bessemer pig 
iron caused new blast furnaces to be built of much larger size than 


formerly. The blowing engines were required to be of much greater 
capacity and more powerful. The material used in theconstruction 
of these furnaces stimulated other branches of business, in many 
instances beyond their capacity. When the Bessemer process came 
into use blooming mills had to be built, new rail mills, billet mills, 
and plate mills; in fact the introduction of Bessemer rendered the 
old iron rolling machinery practically useless; consequently new, 
heavier, and more powerful mills had to be erected. 

The rail mills, with one exception, are three-high, and fitted up 
with tables arranged for automatically handling the work, and 
they are equipped with every facility that will quicken and cheapen 
the handling of the material. In 1866 the Siemens open-hearth fur- 
nace for making steel was introduced, but it was some time before 
it came into general use; the Bessemer for quite a while held it in 
check. To day it occupies an important position, and, in connec- 
tion with the Thomas basic process, one of the great metallurgical 
inventions of the age, is sure to become a strong competitor of the 
Bessemer process. When I allude to the Siemens open-hearth 
furnace I do not mean that their form of hearth and ports 
should be strictly adhered to, as there are other styles 
of furnaces which have their advocates; among them 
are the partial revolving hearth, which sofar has shown good 
results, and it certainly has advantages over the fixed hearth. 
What I refer to is the Siemens regenerative principle, which is 
truly scientific and yet perfectly simple in its construction, and so 
far is the only method by which the metallurgist has been able to 
secure the heat necessary for making steel on the open-hearth plan; 
and all steel-melting furnaces, of whatever form the hearth has 
been constructed, use the Siemens nie mon gro principle. Much 
as ladmire the Bessemer process and well know what can be ac- 
complished with it, yet if the users of steel insist on lower phos- 
phorus, it will have to be made in the open hearth, and by 
the Thomas basic process, as the ores that will make steel 
of high grade by either of the acid processes are, so far as known, 
quite limited; and the Thomas basic Bessemer requires high phos- 
phorus, as the pig iron should have at least two per cent., and this 
is more difficult to obtain in quantity than the low is for the 
acid processes. Steel can be made in the open hearth, on acid 
lining, quite low in phosphorus, but at a greatér cost, as you 
must start with first-class material, while the basic might be 
called a .kind of scavenger. I do not say this in a disparaging 
sense, but, on the contrary, a material that is perfectly useless (so 
far) in either of the acid processes. can be utilized, and a fairly 
good steel can be made out of it, by the basic process, and it is 
this quality which makes it such an important improvement in the 
science of metallurgy. It is, however, like all other processes; if 
you want to make a good article you must have the proper mate- 
rial to start with. Now, while it is being rapidly introduced in 
many parts of the country, I think it proper to say that there are 
one —_— of steel of high quality that will only use the acid open 

eart 

There are several other forms of steel-making furnaces, among 
which are the Pernot and the Ponsard; both of them were de- 
signed for more rapid working. The former.has an inclined rotat- 
ing hearth, which keeps the metal in motion, and is supposed to 
work more rapidly than the fixed or stationary hearth. The latter 
(Ponsard) is in its construction very similar to the Pernot, it being 
designed to work more rapidly than the Pernot, and introduces 
blast same as Bessemer, thereby combining the two processes by 
blowing the metal partially, and then finishing it by the Siemens 
process. Both systems use the Siemens regenerative principle. 

Ihave now mentioned the several processes for making steel 
rapidly, but to describe them fully would not only be impossible, 
but out of place in a paper of this kind, as it would — a large 
volume to give an intelligent description of them all; but I hope I 
have succeeded in giving you such an outline of the various proc- 
esses as will enable you to form some general idea of them, and the 
results obtained, and shall again refer to them in speaking of the 
finished product. 

Having given you a very brief account of the progress of the iron 
and steel industry from its infancy up to the enormous production 
in 1895, I shall now endeavor to show the wonderful changes that 
have been made in machine tools and shop practice. 


(To be continued.) 








On November 15 the electrict current was turned on for the 
first time between Niagara Falls and Buffalo. The line is 26 
miles long and the horse-power at present transmitted is 1,000, 
and is for the operation of street cars. The Power Company is, 
of course, prepared to furnish as much power as the demand for 
it arises. The interest in this case of power transmission is great. 
for the Power Company must compete with steam power, gene- 
rated in a community where both coal and labor are cheap. 
There is no question about the ability of the company to success- 
fully operate a long-distance ‘ransmission, but the interesting 
problem is what the power will cost in Buffalo. In discussing 
this phase of it Electricity gives the following adverse opinion : 


. ‘In the Frankfort-Lauffen experiment, it will be remembered 


that the transmission of 300 horse-power was effected with an 
efficiency of 75 per cent., but cost five times as much when de- 
livered as it could be generated for locally. In Fresno, Cal., 
where 1,400 horse-power is transmitted 85 miles by the three- 
phase system, and at San Bernardino, where 800 horse-power is 
transmitted 28 miles by the single-phase system, the delivered 
power is competing with power generated locally from coal cost- 
ing $13 per ton. At Buffalo, however, coal costs but $1.80 per ton 
and labor is cheap. The commercial problems presented at 
Buffalo and in the far West are therefore entirely dissimilar, and 
it is our deliberate opinion that the Buffalo transmission cannot 
be a commercial success,” 
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Personals, 


Mr. John H. Drake, President of the Charleston, Clendennin & 
Sutton Railroad, died Oct. 21. 


Mr. Peter Smith, Master Car Builder of the New York Central, 
at Rochester, N. Y., died at his home, Nov. 18. 


Mr. Henry Terrell, Receiver of the San Antonio & Gulf Shore, 
has been appointed General Manager of that road. 














Mr. 8S. M. Dolan has been appointed Master Mechanic of the 
Wiggins Ferry Company, with headquarters at St. Louis. 





Mr. W. A. Bradford, Jr., has been appointed General Manager 
of the Hutchinson & Southern, with office at Hutchinson, Kan. 





Mr. J. J. Thomas, Jr., has been appointed Master Mechanic of 
the Mobile & Birmingham Railroad, with headquarters at Mobile, 
Ala, 





Mr. C. R. Peddle, Purchasing Agent of the Vandalia Line, has 


removed his headquarters from St. Louis, Mo., to Indianapolis, 
Ind. 





Mr. R. H. Johnson has been appointed Master Mechanic of the 
Atlanta & West Point Railroad, with headquarters at Montgom- 
ery, Ala. 





Mr. G. W. Russell has been appointed Master Mechanic of the 
New York, Philadelphia & Norfolk Railroad, with headquarters 
at Cape Charles, Va. 





Mr. Charles P. Clark, President of the New York, New Haven 
& Hartford road, has been elected President of the Fall River 
Line, vice J. R. Kendrick, deceased. 





Mr. W. C. Dotterer has been appointed General Manager of 
the New Orleans & Western, with headquarters at New Orleans, 
La., vice Mr. John M. Turner, resigned. 





Mr. Wm. J. Fransioli, who has been acting General Manager 
of the Manhattan Elevated since the death of the late Colonel 
Hain, has been made General Manager. 





Mr. George F. Peabody has been elected First Vice-President 
and Mr. E. M. Shepard Second Vice-President, of the Mexican 
Northern, with offices in New York City. 





Mr. L. J. Buckley has resigned as Purchasing Agent of the 
Baltimore & Ohio, and has been succeeded by Mr. E. H. Bank- 
ard, who was Chief Clerk to Receiver Murray. 





It is announced that the office of Chief Engineer of the Norfolk 
& Western has been abolished. Mr. W. W. Coe, who occupied 
the position, it-is stated, will retain his connection with the road. 





Mr. Frank Barr, Superintendent of the Worcester, Nashua & 
Portland division of the Boston & Maine, has been appointed As- 
sistant General Manager of the road, to succeed Mr. George H. 
Evans, resigned. 





Mr. Robert T. Baker has been appointed General Superintendent 
of the Morristown & Cumberland Gap, with office at Morristown, 
Tenn. He takes the place of Mr. H. M. Aiken, whose title was 
General Manager. 





Mr. C. H. Coit has been chosen Vice-President of the Wheeling 
Bridge & Terminal Railway, with office at Hartford, Conn. Mr. 
H.W. Hayden has been chosen Secretary and ‘Treasurer, with 
office in New York. 





The office of General Superintendent of, the Vandalia Line has 
been abolished, and it is stated that Mr. H. I. Miller will probably 
return to the Pennsylvania lines west of Pittsburgh as Assistant 
General Superintendent. 





Mr, Charles E. Henderson has been chosen Second Vice-Presi- 
dent of the reorganized Philadelphia & Reading Railway, in charge 
of freight traffic. Mr. Hende:son will retain the general man- 
agership of the Philadelphia & Reading Coal and Iron Company. 


Mr. G. M. Dodge has been elected President of the Fort Worth — 


“& Denver City Railway, with office in New York City. Mr. K. 


M. Van Zandt has been chosen First Vice-President, and Mr. Mor- 


gan Jones, Manager of the same road, with offices at Fort Worth, 
Tex. 





Mr. J. D. Hawks, Vice-President and General Manager of the 
Detroit & Mackinac, has been chosen President of{that road, to 
succeed Mr. C. H. Coster, and will retain his position as General 
Manager. Mr. George M. Crocker, Auditor and Purchasing 
Agent, has been chosen Vice-President in addition to his former 
duties. 





Mr. Frank M. Baker, General Superintendent of the Addison & 
Pennsylvania, has been appointed a member of the New York 
Railroad Commission, to succeed Michael Rickard, deceased. Mr. 
Baker has been Genera! Superintendent of the Addison & Penn- 
sylvania since Nov. 1, 1882, and was before that date for ten years 
Station Agent on lhe Southern Central. 





E. R. Reynolds, General Manager of the Long Island Rauiroad, 
has resigned. George C. Hubbell, the General Purchasing Agent 
of the road, has also resigned. The office of General Manager 
will now be abolished, and the duties will be assumed by the 
President. Mr. Reynolds bas been in the employ of the company 
since 1879. He isa director and has had entire charge of the 
road’s affairs since the death of Mr. Corbin. 





Mr. Robert E. Marshall, Superintendent of the Altcona division 
of the Pennsylvania Railroad, committed suicide on Nov. 30, by 
shooting nimself while at the home of his brother in Washington. 
He has for some time been suffering from nervous troubles due to 
overwork, and committed the actin a fit of despondency. He was 
34 years old and entered the service of the Pennsylvania road in 
1881. For five years prior to June, 1895, he was Superintendent 
of Motive Power of the Philadelphia, Wilmington & Baltimore, 


and since then occupied the position he held at the time of his 
death, 





Mr. M. L. Hinman, who has been President of the Brooks Loco- 
motive Works for the last four and one-half years, is in such poor 
health that he has retired from the position. At a recent meet- 
ing of the stockholders Mr. F. H. Stevens was elected President 
in his place. Mr. Stevens has been assistant to the President 
since 1892. Mr. Hinman has been active in the management of 
the company since 1869, and wiil continue as one of its officers. 
The other officers elected at the same meeting are: Vice-Presi- 
dent, Mr. R. J. Gross; Treasurer, Mr. M. L. Hinman; Secretary, 
Mr. T M. Hequembourg; Superintendent, Mr. David Russel. 





Mr. Frank S. Gannon has resigned the position of General 
Manager of the Staten Island Rapid Transit road and General 
Superintendent of the New York Division of the Baltimore & 
Ohio, to accept the appointment of Third Vice-President and 
General Manager of the Southern Railway, with headquarters at 
Washiugton, D.C. Mr. Joshua Smith, General Superintendent 
of the Trans-Ohio divisions of the Baltimore & Ohio at Chicago, 
succeeds Mr. F. 8. Gannon as General Superintendent of the 
New York Division of that road, and General Manager of the 
Staten Island Rapid Transit Railway, with headquarters at New 
York City. 





Mr. J. R. Kendrick, Third Vice-President of the New York, 
New Haven & Hartford Road, died very suddenly of heart 
trouble in Boston, Dec. 11. Mr. Kendrick was born in New 
Hampshire in 1833 and began business life as a clerk on the Cen- 
tral Vermont Road. In 1858 he became General Freight Agent 
of the Manchester and Lawrence Road, and in 1866 was appointed 
Superintendent. About 1870 he became General Manager of the 
New Orleans & Mobile, now a part of the Louisville & Nashville. 
In this position he made an excellent record for administrative 
ability, and soon received an offer of the Superintendency of the 
Old Colony. Since the acceptance of that position he has been 
connected with that system, being for many years General Man- 
ager. When it was consolidated with the New York, New Haven 
& Hartford Road, he was made Third Vice-Fresident in charge of 
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the lines east of New London. He was held in high esteem by all 
his associates and subordinates. 


Mr. E. M. Herr, Assiatant Superintendent of Motive Power of the 
Chicago & Northwestern Railroad, has resigned that position to 
become theSuperintendent of Motive Power of the Northern Pa- 
vific Railroad, Mr. Herr is a man of great ability and has hada 
wide experience in railroad service. He began railroad workas an 
apprentice in the Chicago, Milwaukee & St. Paul Railway shops. 
Later he became Engineer of Tests on the Chicago, Burlington & 
Quincy Railroad, then Superintendent of Telegraph, and after- 
ward Division Superintendent. He then returned to the former 
road as Master Mechanic at Milwaukee. This position he resigned 
to become Superintendent of the Grant Locomotive Works. Upon 
the failure of that firm he went to Europe with several important 
commissions from parties in this country, and later made a second 
trip to Europe in connection with the project of the Russian Loco- 
motive Works. On his second return home he took the position 
with the Chicago & Northwestern which he has just resigned. 
Thoroughness and ability have characterized all {of Mr. Herr’s 
work in these various positions and his present appointment is a 
well-deserved honor. 








The many friends of Mr. John Hickey will learn with regret 
that ill health has caused him to resign the position of Superin- 
tendent of motive power of the Northern Pacific Railroad. He 
has held that position since 1891, prior to which he was in charge 
on the Milwaukee, Lake Shore & Western. The circumstances 
which have culminated in Mr. Hickey’s resignation are particu- 
larly sad. In three years he has lost four children, his youngest 
son dying about one month ago. Those who know Mr. Hickey 
personally are aware of the depth of his kindly and affectionate 
nature, and can in a measure realize how severe these afflictions 
have been to him. His ability, his honorable, upright character 
and his justice in all his dealings with his fellow-men command 
the respect and affection of all who have been brought in contact 
with him. A touching exhibition of this affection occurred 
when several years ago he was absent from the president’s chair 
at a convention of the Master Mechanics’ Association, because of 
the death of ason. The telegram of sympathy which the asso- 
ciation sent him was despatched with exhibitions of emotion 
seldom seen in a gathering of that kind. One of the highest 
officials of the road in speaking of Mr. Hickey’s resignation a few 
days ago said : 

‘*Mr. Hickey’s service with the Northern Pacific commenced 
in April, 1891, and he has won the esteem and appreciation of 
every officer and employee, by the close and intelligent super- 
vision which he has given to the work in his department, and 
the even-handed justice with which he has treated all of its em- 
ployees. The necessity which compels him to retire from the com- 
pany’s service is regretted by every one, and it is hoped that the 
rest which he needs so much will speedily restore to him his usual 
strength and activity, and that a new career will open for him, 
which will confer upon him increased honor and prosperity.” 


Mr. Hickey bore his bereavement bravely and being urged if at 
all possible to continue his official service remained at his post, 
though he knew his health demanded arest. At length, in just- 
ice to himself, he resigned. 








David Leonard Barnes. 





To his wide circle of friends and to the engineering profession 
at large the announcement of the death of David Leonard Barnes 
was a severe shock and created a feeling of personal loss and 
deep regret that a life in which so much had been accomplished, 
and which gave promise of so great a future, should be sud- 
denly closed. It was in the nature of a surprise, for while most 
of his friends knew of his illness, few realized that his life was 
in danger. . Mr. Barnes had been suffering from a malady since 
last spring, and had come to New York for treatment at a sani- 
tarium, where he died suddenly on Dec. 15. 

It is seldom that the death of so young a man has caused such 
universal regret. Though only 88 years old, few men were better 
known in engineering cireles, and his engaging personal quali- 
ties and great abilities had won the admiration and friendship of 
a host of men. Mr. Barnes was a tremendous worker; it was the 


-wonder of his friends how he found the time to accomplish so 
much, and this wonder was only increased by a closer acquaint- 
ance with him and a better knowledge of his diversified interests 
and pursuits. In addition to conducting a large consulting engi- 
neer’s practice, he was on the editorial staff of the Railroad 
Gazette, and he found time to contribute many valuable papers 
to engineering societies and other technical organizations. He 
had a wonderfully active and fertile mind, and if his enthusiasm 
and activity occasionally brought his opinions in clash with those 
of others, it was seldom other than a most friendly combat. 

Mr. Barnes was born at Smithfield, R. I., Aug. 28, 1858. When 
about 11 years old his father died, and he was thus early in life 
called upon to exercise judgment and self-reliance. At the age 
of 15 he engaged in town surveys at Providence, R. L, which 
work he dropped at the end of three years to take a course of 
study at Brown University and the Massachusetts Institute of 
Technology. From 1879 to 1882 he was employed in the machine 
shops of the Hinckley Locomotive Works and the Rhode Island 
Locomotive Works. Then he became chief draftsman in the 
latter concern, but after a year or two he resigned to take a sim- 
ilar position with the Rome Locomotive Works, a new concern 
at that time. He returned to his old position with the Rhode 
Island Locomotive Works in 1884 and remained with them for 
three years, during which time he also did some writing for the 
Railway Master Mechanic, and more or less consulting engineer- 
ing work. In 1887, he went to Chicago and established a consult- 
ing engineer’s business. He also at that time accepted a position 
on the editorial staff of the Railway Review, which he resigned in 
1889 to take up a similar line of work on the Railroad Gazette. 
Since 1888 his work brought him into great prominence. He was 
consulting engineer for the New York underground railway, and 
later he was consulting engineer for the Alley Elevated Railway, 
in Chicago. Somewhat more than a year ago he was appointed 
consulting engineer for the Baldwin-Westinghouse companies, 
and produced the designs of a number of electric locomotives and 
trucks. These are only a few indications of his remarkable activ- 
ity. His work covered practically the whole range of rolling stock 
and power for steam roads, elevated, street and electric rail- 
ways. 

Mr. Barnes was a member of the American Society of Civil 
Engineers, of the American Society of Mechanical Engineers, of 
the Institution of Civil Engineers (England), of the Western 
Society of Engineers, of the American Association for the Ad- 
vancement of Science, of the American Academy of Political and 
Social Science and an associate member of the American Rail- 
way Master Mechanics’ Association and the Master Car Builders’ 
Association, and he was more or less active in the work of most 
of these societies. His papers and discussions before the railroad 
clubs are well known to our readers. 

Mr. Barnes was married in April, 1896 to Miss IdaS. Irwin, 
daughter of Col. B. J. D. Irwin, U.S. A. Besides his wife, he 
leaves his mother, one brother and two sisters. 








The Strong locomotive, which attracted so much attention 
some years ago, has been rebuilt into a four-cylinder com- 
pound. The four cylinders are all placed in the same plane, 
the two 16-inch high-pressure cylinders being inside of the 
frames, and tbe two 23-inch low-pressure cylinders being out- 
side in the position ordinarily occupied by the cylinders of a 
single locomotive. The high-pressure cranks are 90 degrees 
apart, and the low-pressure cranks are each 180 degrees from 
their respective high-pressure cranks, The engine is claimed to be 
perfectly balanced, the low-pressure crossheads and pistons being 
madeof special design to secure lightness. The L. P. piston rods are 


‘ hollow, 34 inches outside and 2 inches inside diameter. The pis- 


tons are made of two steel plates 5, inch thick, between which is 
riveted a cast-iron bearing ring. By this construction the low- 
pressure reciprocating parts are made as light as those of the 
high pressure cylinders. The boiler, frames, running gear and 
tender are the same as when the engine was known as the A. G. 
Darwin. The valve-gear is a modification of the Walshaert. 
The compound features were designed by Mr. Strong, and the 
engine was reconstructed fl the Balanced Locomotive and En- 
gineering Company, New York. ; 
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Ten Wheeled Passenger Locomotive—Lake Shore & Michigan Southern Railway. 


G. W Stevens, Supt. Motive Power. 


Ten-Wheel Passenger Locomotives for the Lake Shore & 
Michigan Southern rn Railway Company. 


The accompanying photograph ai and specification illustrate and de- 
scribe one of a lot of ten ten-wheel passenger locomotives which the 
Schenectady Locomotive Works have recently constructed for the 
Lake Shore & Michigan Southern Railway Company, for service on 
the fast trains between Buffalo and Chicago. 

The locomotives were designed by Mr. George W. Stevens, Su- 
perintendent of Motive Power of the Lake Shore & Michigan 
Southern Railway, in consultation with the Schenectady Locomo- 
tive Works, and possess many interesting features, inasmuch as the 
boiler capacity of the engines is in excess of anything that has yet 
been built for a locomotive of this type with the same amount of 
weight. 

It was required in designing the engines that they should not ex- 
ceed the total weight of 118,000 pounds, with a limiting weight of 
90,000 pounds on driving wheels. In order to supply requisite steam 
for the cylinders, 18 inches by 24 inches, at a working pressure of 
190 pounds, it was necessary to employ a boiler of large dimensions, 
having‘a grate of sufficient area to afford economical consumption 
of fuel. 

In order to come within the limit of weight, cast steel and pressed 
steel were used very largely in the construction of the engines. 
The driving wheel centers, foot plates, bumper knees, guide yoke 
knees, spring pockets, brake castings, and other minor details were 
made of cast steel, while pressed steel was used for the boiler front 
and door, cylinder and steam chest covers, and dome ring. The 
crosshead is of cast steel of the four-bar guide type with hollow 
wings and wrist pin. The crank pins are of Krupp crucible steel 
and are hollow. Each detail of the engine was worked out carefully 
with a view of reducing weight to the lowest possible amount con- 
sistent with a liberal margin of safety. 

The locomotives are equipped with the Smith triple expansion 
exhaust nozzles which are proving very satisfactory in service on 
the Lake Shore road. From the specifications we take the follow- 


CS ERS She keuskcetuhecsekseeeuands.GdisGieees Pe cehebaanes nee 4 feet 84 inches 
UES cond cxddoidn bacakeccnaga duchess 6 cbamhceeeeiin endinsenans Bituminous coal 
Weight Pe NN oS uss bavadco dine vee BeekaN ke tecbedecs 118,000 pounds 
wi): Sk iho veesd evecente bs) eee Luseataevsesabes .000 pounds 
Wheel- base, ae Daedhn dbs Gadd aos Skkesebelbaha }ss-eqce evcweet ipemeuinle 15 feet 
DRS bihnd oe Asdk \+ 5:0 0c eG adeePaReedapbbonscewiesdees 24 feet 9 inches 

Ce ehh Licks ccd di tinh is accarasne anges dndebinkiasanendsinl 18 by 24 inches 
Kind of piston EE cnn sb inn cabs dnnqeesacens 5 akin heilia a: ard abasic cle Dunbar 
tN tbiwidannaeuidsdaaes jacce neh uokens U. 8S. metallic 

Size Of StOAM POFtS. ......cccccccccccccccccces Suksdeescos 17 inches by 154 inches 
ort Ee 25 Becbiacigec0cis es. ebeakudesape®. om nd 17 inches by 3 inches 
Kind of slide valves............0...0+- doviaida . ,Allen-Richardson balanced 
Greatest travel of slide valves . mies chdkanbbevardeutecateodars 4 inches 
GURNEE eae acs ort paki ace piacasabsbeuge ms cvennesanntsanidn 1 inch 
Inside “ eh th ae phe Rian pal ied Ulan aa beh inch 
Valves in full gear,,......y ineb lap in full gear forward, #; inch lap in full 
gear back motion 


Schenectady Locomotive Works, Builders. 


Kind of valve stem packing........0......sscccccscccecvcccscees U.S. metallic 
Diameter of driving wheels outside of Cire...........-..seceeeees 68 inches 
Material “ O  COBNND sa sei ickdiniadicasetoe eee Cast steel 
DOPOWUe BGM MAOHORIEL. i. «oo vnsc cécciqcesndcectscemeavades zeae Steeled cast iron 


Diameter and length of driving journals ...Front and b»ck 744 by 9 inches; 
main 8% inches diameter by 9 inches 


Diameter and length cf main crank pin journals..... 434 inches in a 

y 6 inches 
Diameter and length of engine truck journals...... 5 inches in pes 2 A! 
: inches 
Wee Oe I Onn s so. conde vacbucaxecenbekibeseuana 4-wheel, swing bolster 


Engine truck wheels..... 





..33 inches, Paige — -tired spoke center 


SD I ces. tas cactcccesceubadanteemasdequruayeren’ . Extended wagon top 


Ontulde Giamoter of firet ring. .......0.cccccccuccccoctnteccessquacbeuar 56 inches 
WORM OUONORIO is 5 is. cccvice wcicctcicdsceces Jéescienasestettakens 196 pounds 
Material of shell and. Rrebax.., .... iccceece ciccstsacncesicssedocets Carbon steel 
Thickness of plates in barre! and outside of firebox....... 1. inch, 4% ineh, % 
inch apd 5¢ inch 
2 reer 1 cocdcesegntasicea bokeh manieeneranae 953, by 413g inches 
Firebox, crown etaying..............-.-seeeeee Radial stays, T inch diameter 
me CRI INOE Chiads ans ccncdas divele actin Taylor iron, 1 inch diameter 
NR I ra bic dias ns oc acgdcncsatncuneaceumaa Char coal wen, No. 11 W. G. 
‘“* number, diameter and length ..249 — 2-inch O. D., by 13 feet 3 inches 
Heating surface, CUD s. ». dacecscacedckdubendeurausgaaweein 1,716.6 equare feet 
WRG COTIIE oo iccisc veccdenacmdepuacveveacen 14.7 square feet 
” sf firebox...... ocaeudescvengiceauhdeaancaeanl 135 3 square feet 
a “ GUUS isco ncedcddcccacstanscdees skeen 1,866.6 square feet 
Grate surface........ n: ped eeneeaedeswanehwaebnia ee 27.35 square feet 
Exhaust pipes ........... «| £euletenaie Smith triple expansion exhaust pipe 
Boiler supplied by................... Two No. 9 Monitor injectors, 1888 style 
TORESE,: WIRE, CURDEY . o.oo ccccccccccscects- nt iecnvccennssl usual 40,800 pounds 
WOU so bvcd cass cecsces 8 Paige steel-tired spoke center, 36 inches diameter 
EE aiinkacdve:.. vérccusecedacdetalvasis 434 inches diameter by 8 inches 
Wheel-base.... .. i eat a 566 0ece-nivebneddecdine subeeeneus waeeaennaeee 15 feet 
I EE i ivSicicicccccevcctceececes scunmmasaieennnae 10-inch steel channel 
Water capacity Bviledindcce > cds sccoaeesiesece eel 4,000 U. S. gallons 
CM (1. oe dkaicane. sacandeshumenseeuneemeenal ++. -6% Q. y* -pound) tons 
Total wheel-base of engive and tender.. edapnasgaaee ausidatee feet 7% inches 
Te ee pe i seen eines eeebaaeaneae % feet 844 inches 


The engine is provided with the American brake on all drivers, 
operated by air; the Westinghouse automatic air brake on tender 
and for train, and the Westinghouse air signal; magnesia sectional 
boiler lagging, Gould coupler on pilot and rear of tender, Cleveland 
Railway Supply Company’s sand blast, Hudson bell ringer, National 
hollow brake beams, Sherburn 5-inch chime whistle, a water scoop 
on tender, and two 3-inch Ashton muffled safety valves. 








A Court Decision on the Manufacture of Parts of Pressed 
Steel Car Trucks, 





Judge Atcheson, of the United States District Court, last 
month rendered a decision in the suit of the Fox Solid Pressed 
Steel Company vs. Chas, T. Schoen and the Schoen Manufactur- 
ing Company, the full text of which is as follows: 

On and prior to Oct. 10, 1891, the date of the written eontract 
between the plaintiffs, as party of the first part, and the defendants, 
as parties of the second part, both parties were engaged in the 
manufacture of center-plates for car-trucks under patents owned 
by them respectively, the plaintiff at Chicago, Ili,, and the defend- 
ants at Pittsburg, Pa, By the terms of the contract the plaintiff 
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granted to the defendants the exclusive right to make center-plates — 


under the plaintiff's patents, and the defendants agreed to pay to 
the plaintiff seven and one-half per centum of the gross se!ling price 
of all center-plates sold by them; and it was stipulated that the 
plaintiff should have the right to make center-plates “for applica- 
tion to pressed metal truck frames manufactured by it,” upon the 
payment of a named royalty, but should not otherwise engage in 
so manufacture of center-plates. The contract contains this pro- 
vision: 

“Tt is further agreed that the parties of the second part will not 
engage during the life of this agreement in the manufacture of 
truck frames for moving vehicles or any part of such frames when 
made of pressed metal.” - 

The present controversy grows out of a difference between the 
parties as tothe meaning of this clause. The plaintiff contends 
that the clause prohibits the defendants not only from making 
pressed metal truck frames and parts of such frames, but also from 
making out of pressed metal any part of a truck frame of whatso- 
ever kind the truck frame may be. 

The defendants maintain that the prohibition is against the mak- 
ing of pressed metal truck frames and parts of a pressed metal 
truck frame. 

If the literal reading of the clause were determining, the plaintiff's 
construction might be entitled to preference. But in the interpre- 
tation of a particular clause of a contract the Court is required to 
examine the entire instrument, and may also consider the rela- 
tions of the parties, their connection with the subject matter of the 
contract and the circumstances under which it was made. Rock 
Island Railway v. Rio Grande Railroad, 143 U.S., 596. Moreover, 
the practical interpretation by the parties of an ambiguous clause 
of a contract is entitled to great, if not controlling, influence: Top 
lif v. Topliff, 122 U. S., 121; and such practical construction, 
though at variance with the literal meaning of the clause, will pre- 
vail. District of Columbia v. Gallaher, 124 U. S., 505. Let us ap- 
ply these principles here and see with what result. 

From an examination of the whole paper of Oct. 10, 1891, it is 
very clear that its main purpose was to regulate the manufacture 
of center-plates as between the parties. The clause in question is 
secondary and incidental. Its introduction at all into the paper 
would be inexplicable were it not that the plaintiff was engaged in 
the manufacture of pressed metal truck frames, as the contract 
itself discloses. That style of truck frame was peculiar, and was of 
comparatively recent origin and of limited use. The truck in ord- 
nary use was, and is, the diamond truck, 85 or 90 per centum of all 
the railroad freight cars in the United States being provided ther e 
with. The diamond truck frame and the pressed metal truck 
frame are entirely different constructions. 

The plaintiff was not engaged in the manufacture of diamond 
truck frames. Its business was the manufacture of pressed metal 
truck frames, The plaintiff was thus interested to avoid rivalry in 
that particular branch of business, the manufacture of pressed 
metal truck frames and parts of such frames. 
into the contract with the Fox pressed steel truck frame before 
them and with reference to the plaintiff’s manufacture thereof, To 
the extent, then, that the restrictive clause secured the plaintiff 
freedom from competition in the manufacture of pressed metal 
truck frames and parts thereof, it may be regarded as havinga 
basis in reason. But to carry the provision further would be 
unaecessary for the fair protection of the plaintiff and unreason- 
able. 

Again, at the date of the contract the defendants were engaged 
in the manufacture of pressed metal parts of diamond truck 
frames, and thereafter the defendants continued such manufacture 
with the knowledge of the plaintiffs principal officials and with- 
out objection. This course of manufacture by the defendants was 
acquiesced in by the plaintiff until about the time of the filing of 
this bill, on April 18, 1895. It is significant that the bill states that 
up until February, 1895, the defendants had complied with the 
terms of the contract. The occasion for the filing of the bill was 
that in February, 1895, the defendants began making and selling a 
pressed steel truck bolster. Whether the truck bolster is any part of 
a truck frame is a contested point. Now, without discussing the ev- 
idence, it is enough for me to say that, influenced by the weight of 
the testimony of the practical experts, and from my inspection of 
the models, my conclusion is that the bolster is no part of the truck 
frame. Moreover, no truck bolster is used with a pressed metal 
truck frame. I am, then, quite unable to see how the plaintiff can 
justly claim that the manufacture ofthe bolster is within the pro- 
hibitory clause of this contract. 

Upon the question of the proper construction of this clause, my 


The parties entered © 


opinion, under all the circumstances of the case, accords with the 
view upon which the defendants insist. 

But finally, if,as the plantiff contends, this clause really inter- 
dicts the defendants’ manufacture out of pressed metal of any part 
of a diamond truck frame, then the clause, in my judgment, is in 
unreasonable restraint of trade and not enforcible. Oregon Steam 
Navigation Co. v. Winsor, 20 Wall, 64; Gibbs v. Baltimore Gas Co., 
130 U. S., 396, 409. The public interest is much promoted by the use 
of pressed metal parts in the repair or improvement of diamond 
truck frames. Now, the plaintiff's business is the manufacture of 
pressed meta! truck frames, and the evidence shows that its manu- 
facturing capacity is fully taxed to meet the demand for that class 
of truck frames. This prohibitory clause, it will be observed, is 
without limit as respects place. To enforce it by the injunction 
here sought would be to deprive the public of the defendants’ 
needed industry, and this, too, without reasonable benefit to the 
plaintiff. The covenants in restraint of trade hitherto sustained 
have been those connected with the sale or purchase of a business 
and its goodwill or some analogous subject matter, where the re- 
straint was no more extensive than was reasonably necessary for 
the protection of the convenantee. Nester v. Continental Brewing 
Co., 161 Pa., 473, 481: Here, however, there was no sale.or purchase 
of any business relating to the manufacture of truck frames, and 
no circumstances existed to justify so sweeping a restriction as the 
plaintiff claims. 

Let a decree be drawn dismissing the bill with costs. 








The Decision on Coupler Repair Parts Reversed. 





The United States Circuit Court of Appeals last month reversed 
the decision in the lower courts in the case of the St. Louis Car 
Coupler Company vs. Shickle, Harrison and Howard Iron Company 
The lower court had decided that the latter concern infringed the 
patents of the St. Louis Car Coupler Company in supporting St. Louis 
coupler knuckles to railroads to rep)ace broken ones. The Shickle 
Harrison and Iron Company appealed, and from the decision of the 
higher court in their favor we take the following: 


** All the claims of the “epee are of the class known as combi 
nation claims, in which the several parts of the device are claimed 
in combination in several different ways. Counsel for the com- 
plainant admits that the proof at the trial did not show that the 
defendant had either manufactured or sold, or offered to sell the 
complete coupler. He claims, however, and of that fact there is no 
doubt, that the defendant has manufactured and sold that part of 
the device, which, in the specification is termed the ‘coupling 
head,’ or ‘knuckle.’ It is accordingly insisted that the manu- 
facture and sale of that part of the device, without the consent of 
the complainant, constitutes an infringement of the patents. 

“ The question to be determined, therefore, is whether the manu- 
facture and sale of knuckles for the sole purpose repairing broken 
couplers, to persons or corporations who had previously purchased 
such patent couplers from the complainant, and were entittled to 
use them on their cars—constitutes, in law, an infringement of the 
patents. The decision of this question turns on the further inquiry 
whether the purchase of new knuckles by said railroad companies, 
and the substitution of the same in place of other knuckles that 
had been worn out or broken, amounted to a reconstruction or a re- 
pair of the couplers which were then in use. If the respective rail- 
way companies who had bought couplers which were covered by 
the patents in suit, had the right to rapair them to the extent of 
replacing knuckles that had been broken, then it is obvious that 
they had the right to employ the defendant company to make the 
knuckles for that purpose, and the latter company incurred no lia- 
bility by so doing. 

- The rule is well established that one who purchases a machine 
or mechanical contrivance, consisting of several distinct parts, 
which, as a whole, is covered by a patent, has the right, by virtue 
of his purchase from the patentee, to repair a part of the machine 
or device which happens to be broken through accident, or which 
becomes so far worn as to render the machine inoperative, provided 
the machine, as a whole, still retains its identity, aud what is done 
in the way of rendering it operative does not amount to reconstruc- 
tion; and provided further, that the part so replaced is not sepa- 
rately covered by a patent. ; 

‘* The Circuit Court concluded that the manufacture and substitu- 
tion of new kuckles for those which had been broken, should be re- 
garded as a reconstruction of the car coupler, rather than a repair. 
It was led to entertain this view, as it seems, because it regarded 
the knuckle as the chief element of the patented combination ; 
also because the knuckle is unique in form and structure and only 
susceptible of use in connection with the other elements of the 
complainant’s device. But we are not able to say the substitution 
of new knuckles for others that had been broken should be re- 
garded as a reconstruction of the coupler. 

“ The proof shows that it is much more liable to be broken than 
other parts of the coupling device. It is not wholly accurate to 
say that the knuckle is the chief element of the con:bination. 
Neither can we say that the knuckle is the only part of the coupler 
which affords evidence of invention. - 

“In view of the foregoing considerations we think that a 
chaser of the patent coupling device should be accorded the 
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to replace a broken knuckle without the payment of an additional 
reyalty, provided the drawheads remain intact and serviceable. 

“It must be borne in mind, however, that the right to manufac- 
ture and sell the knuckle in question, should be confined strictly 
within the limits stated. We would not be understood as deciding 
that the defendant company has the right to manufacture the 
knuckles which form a part of the complainant’s device, and to sell 
them indiscriminately to all persons who see fit to buy them, for 
clearly such is not the law. We have no doubt that the defendant 
would be liable as an infringer, if it so happened that the knuckles 
by it made and sold should be used by the purchasers in the con- 
struction of complete couplers such as are described in the com- 
plainant’s patents. Therefore, if the defendant continues to manu- 
facture the coupling-heads, or knuckles, and keeps them in stock, 
it must see to it that they are sold for the purpose of repairing the 
patent coupling device, to persons or corporations who have ac- 
quired the right to make and use them for that purpose. 

** The decree of the Circuit Court is accordingly reversed, and the 
case is remanded to that court with directions to dismiss the bill of 
complaint at the complainant’s cost.” 








No. XXXXX Power Sawing Machine. 





The Q & C Company, of Chicago, has recently brought out a new 
Bryant Saw, called XXXXX, and sbown in the annexed cut. It 
is constructed especially to meet the needs of steel casting works 


ings, or in other words, has one unobstructed face. This allows 
the operator to place the work as close to the saw as it is possible, 
and the cut actually finishes the casting, it not being necessary to 
use a planer or milling machine after the saw has completed its 
work. One operator can also handle the heaviest cuts. 

The illustration does not give an accurate idea of the size of the 
machine. It weighs nearly seven tons, the metal being distributed 
in such a way as to give great strength and rigidity. The adjust- 
able sprocket is another advantage over any previous design. The 
centers between the saws and sprocket are adjusted closer together » 
as they wear down, doing away with the necessity of enlarged 
sprockets to compensate for wear. The sprockets are made of cast 
stee], and are small in size, thereby greatly increasing the leverages 

This first machine was built to the order of the Sargeant Steel 
Casting Company, of Chicago, whose large and rapidly increasing 
business made the saw a necessity. In aletter given by them to the 
Q & C Company, they express the greatest satisfaction in its use, 
this one machine largely increasing the output of their work. They 
recently cut off a shrink head 15 inches in diameter in 28 minutes, 

The saw is fully guaranteed, and is sent out on the basis of entire 
satisfaction or no sale. 

Further information regarding this or any other saw will be 
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The Q & C Company’s XXXXX Power Sawing Machine. 


and foundries, where it is necessary to cut off shrink heads or 
risers of quite large size from engine drivers, gear blanks, propeller 
blades, and other large and irregularly shaped castings, difficult to 
handle in the ordinary methods. This saw supplies a recognized 
want hitherto unprovided for, and is one of the many special ma- 
chines which the Q & C Company has produced for customers whose 
needs are peculiar to their own line of work. 

The design gives a large unobstructed table for holding the 
work, the overhanging arm containing all the driving and feeding 
mechanism, making it a very desirable tool for such work as men- 
tioned above. The saw being 36 inches in diameter allows 15 
inches available for cutting, making it possible to cut off a shrink 
head 15 inches in diameter, or a solid piece of metal 15 inches thick 
by 24 inches long. > 

The engraving 2lso shows that the saw-blade overhangs its bear- 


cheerfully sent: to all parties interested by addressing the Q &C 








All a Mistake. 

The reporter that had accompanied the special train to the scene 
of the wreck hurried down the embankment and found a man who 
bad one arm in a sling, a bandage oyer one eye, his front teeth 
gone, and his nose knocked four points to starboard, sitting on a 
piece of the locomotive, and surveying the horrible ruin about him: 

‘Can you give me some particulars of this accident ?’ he asked, 
taking out his note-book. 

‘I haven’t heard of any accident, young man,” replied the dis- 
figured party, stiffly. 

He was one of the directors of the company.—New South Wales 
Railway Budget. 
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Trade Catalogues. 





n 1894 the Master Car-Builders’ Association, for convenience in the 
filing and preservation =< pempniee. catalogues, specifications, etc., 
adopted a number of stan sizes. These are given here in order that 
the size of the publications of this kind, which are noticed under this 
head, may be compared with the standards, and it may be known whether 
they ‘orm thereto. 

It seems very desirable that alltrade catalogues published ehould con- 
form to the standard sizes adopted by the Master Car-Builders’ Associaticn, 
and therefore in noticing catalogues hereafter it will be stated in brackets 
whether they are or are not of one of the standard sizes.] 





HEAT, VENTILATION, Dryinc. American Blower Company, suc- 
cessors to the Huyett & Smith Manufacturing Company. Detroit, 
Michigan. General Catalogue No. 30. 207 pages, 7}¢x8% inches. 
(Not standard size.) 


This book is a fine piece of catalogue work, whether viewed from 
an artistic standpoint or measured by the value of its contents, 
ical ______. it is printed in three colors 
T=— ) it VE aman) throughout, on the best of 


| m, | iL ! book paper, and nothing 
f \ 


a SEF could be better than its en- 
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=| yh YING fand headings are hand- 

ha iy, some, and the marginal 
Fa) Vignetted balf-tones found 
” on nearly every page of text 
are very pleasing. The 
wood-cuts by Conant, of 
Boston, are particularly 
ee fine. The cover isof artistic 
design, on which a number 
of blowers are represented 
dog) as delivering great quanti- 
ij ties of air across the page, 
but their united efforts are 
not sufficient to obscure the 
title. Wegivea small fac- 
simile of the design. 

The contents are made unususlly accessible and are divided into 
thirteen parts, as follows: Ventilating fans, steel-plate blowers 
and exhausters, engines, pressure blowers, exhaust fans for shav- 
ings and for cotton, steam specialties, hot blast apparatus, heating 
buildings by the “A BC” fan system, dry ng of lumber, drying of 
brick, the “A B C” laundry dryer, drying of leather, tobacco, 
etc., miscellaneous tables and telegraph code. 

The “A BC” disc ventilating fan is given a prominent place in 
the catalogue. One of the leading features of its construction is 
the use of a disc on the shaft, to which the blades are attached. 
There are twelve blades, which the makers claim is four more than 
in any other fan oa the market. The object of the disc is to pre- 
vent backflow of air, which will be understood when it is remem- 
bered that the speed of the blades at their tips is high and the pro- 
pulsive force great, and that as the center of rotation is approached 
both of these factors decrease rapidly and finally become zero. Con- 
sequently, when a fan withouta disc center is working against a 
certain pressure any additional speed will not increase the delivery 
but will simply force the air back between the blades near the 
center. The disc prevents the back flow, and the company claim 
in this catalogue that the positive delivery thus secured avoids 
waste, that the fan can be used against a higher pressure than 
other makes, and will deliver from one-third to one-half more air 
with the same power than any other fan built. These fans are 
made in all styles and for driving by belt or by an engine or electric 
motor coupled direct, these latter forms being self-contained and 
very compact arrangements, 

The “A BC” steel-plate blowers and exhausters made by the 
company are also fully illustrated. These are made with full or 
three-quarter housings, with the discharge opening facing any 
direction desired and arranged to be driven by belt or direct by 
engines or motors. One valuable feature of this part of the cata- 
logue, and in fact of all its sections, is that diagrams of the appa- 
ratus are shown with letters in the places for dimensions and the 
value of these letters for each size and type of apparatus fully tabu- 
lated. The value of this information will be fully appreciated by 
engineers and architects. 

In the part of the catalogue devoted to pressure-blowers the 
double-discharge blower is sure to attract attention. The cata- 
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logue says that “it has been practically demonstrated that the 


vane of a fan or blower becomes loaded with air in about one-third 
of a revolution”; in this blower advantage of this fact is taken and 
two discharges per revolution are provided for, and it is claimed 


that twice the delivery of a single-discharge blower is secured. 


The two discharges are carried to the one pipe and the outside ap- 
pearance of the blower is not materially different from the single- 
delivery blowers. 

The “A B C” steel plate exhaust fans for handling shavings are 
so designed that the removal of a few bolts will permit the casing 
to be rotated to any desired angle in order that the direction of 
delivery may be changed. The pulley can also be changed from 
one side of the casing to the other. Thus a fan can be made to fit 
into any desired location. 

In the part of the buok devoted to hot blast apparatus the new 
heater of the company is among the novelties shown. Ina heater 
in which the pipes rise vertically, then run horizontally and extend 
down into the base again, the outer pipes are always much longer 
than the inner ones, giving rise to a defect which may be described 
as a “ short circuit”—that is, the steam abandons the long pipes and 
takes the short route. In the new “A B C” heater the pipes are all 
made of practically the same length by putting numerous return 
bends in the inner pipes, and all the heating surface is thus main- 
tained at full value. By a special construction of the base the 
trouble with ‘‘air binding” is also avoided. These heaters are 
shown in many combinations suited to various kinds of work. 

We might describe many other features of the company’s »1tput 
as illustrated in this catalogue, did our space permit, sich as 
the engines, vertical and horizontal, the steam specialti dust 
collectors, etc., etc., but we will at present leave these to speak 
for themselves. We would be guilty of a serious omission, how- 
ever, if we failed to call attention to the excellent tables of 
capacities, speeds and horse-powers of fans on pages 24 aud 
82, in which the figures given are from actual trials, and the 
tables of heating surface, blower capacity, ctc., ef hot blast 
apparatus on pages 116 and 120, inclusive, and the other tables 
of information found in the book, including those on pages 187 to 
196, inclusive. Much of this information is of a character often 
withheld by manufacturers, and will, therefore, be all the more 
appreciated. 

After thus calling attention to the progressive character of a num- 
ber of the company’s designs, it is needless to say that they are pre- 
pared to furnish apparatus for any kind of drying processes, and for 
heating and ventilating shops, office buildings, churches, schools, 
theaters, and any and every kind of a structure; in fact, apparatus 
adapted to all these uses isillustrated in thls book. To those of our 
readers called upon to consider any heating, ventilating or drying 
problems, this catalogue will be found invaluable, 








National Association of Manufacturers. 





The date for holding the Serond Annual Convention of the Na- 
tional Association of Manufacturers has Seen fixed for the 26th, 
27th and 28th of January, 1897, at Philadelphia, Pa. It is expected 
that this convention will be one of unusual interest,as the Presi- 
dent will submit a report of the first full year of practical work in 
the lines mapped out by the original convention held in Cincinnati, 
January, 1895. This report will describe the initiation of practical 
movement in the direction of the cardinal principles originally 
adopted by the association, and very gratifying progress in various 
directions will be noted. It will then devolve upon the convention 
itself, which will embrace the recorded members holding certifi- 
cates in the association, to pass upon the work which has been 
done, and to indicate a policy to be pursued by the President and 
Executive Committee during the next year, in which year it is con- 
fidently expected that existing conditions will enable the associa- 
tion to make vigorous progress. 








Dixon’s Waterproof Graphite Grease for Signal Work. 


A report to the Engineer Maintenance of Way by the Supervisor 
of Signals on a leading trunk line shows most satisfactory results 
obtained with waterproof graphite grease, manufactured by the 
Joseph Dixon Crucible Company, Jersey City, N. J. 

At one point, from Oct. 1 to Nov. 28, y pound of the waterproof 
graphite grease was used on locks, cranks and compensations on 
the outside and on the machine in the tower. The cost of putting 
it on was found to be very little more than oil. The same test was 
made at another point on the road with the same good result. The 
Supervisor found the waterproof graphite grease better than any 
other kind of lubricant, as it can be applied quickly and stays where 
it is put. It is also clean and the water has no effect upon it, 
Therefore the Supervisor strongly recommends the use of this; 
grease for all the places named above. 

As the graphite used in the manufacture of this grease is Dixon's 
pure flake graphite, the lubricating yao are easily understood 
and if the waterproof qualities are all the manufaeturers claim, an 





the tests seem to demonstrate, its economy and usefulness for all 
bearing and exposed parts of railway signals are very evident, 
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Will Adopt the Air-Lift System of Pumping. 

We learn that the Wainwright Brewery, St. Louis, is to change 
its entire system of pumping, having made extensive tests during 
the past summer as to the most efficient and economical method 
for its especial needs. It has decided to use the air lift and 
direct air pressure systems. The air compressor for the low-pres- 
sure service, consisting of Halsey pneumatic pumps, will be a Rand 
cross-compound condensing engine with duplex air cylinders, built 
by the Rand Drill Company, and of their latest approved type. A 
second compressor, built by the same company and of special con- 
struction, fitted with hooded heads, will take air at initial pressure 
of about 50 pounds from the main air receiver and compress up to 
125 pounds for the air-lift system. 

The Pneumatic Engineering Company, 100 Broadway, New York, 
has the contract for the entire plant. 











EQUIPMENT AND MANUFACTURING NOTES. 





The Colorado Midiand expects to order 200 box cars, 





The Ohio Central is said to be in the market for 10 locomotives. 





The Wisconsin Central will soon place an order for 200 furniture 
cars. 





The Seaboard Air Line is about to place orders for 12 locomo- 
tives, 





It is said that the M., K, & T, will soon order a number of loco- 
motives. 





The St. Louis & San Francisco has ordered 300 coal cars from the 
St. Charles Car Company. 


The Indianapolis Car Works are building 50 stock cars for the 
Mather Stock Car Company. 








The Brooks Locomotive Works has an order for five locomotives 
for the Mexican Central Railway. 





The Cold Blast Transportation Company, of Kansag City, is ask- 
ing bids on 100 refrigerator cars. 





The Grand Rapids & Indiana is asking bids on about 200 cars, of 
which about 75 are wanted at once. 





The Baldwin Locomotive Works is building seven consolidation 
locomotives for the Norfolk & Western. 


The Chesapeake & Ohio has placed an order for six consolidation 
locomotives with the Richmond Locomotive Works. 








The Universal Construction Company, of Chicago, will build 10 
steel flat cars for the Chicago, Lake Shore & Eastern. 





The Barney & Smith Car Company is building a dining car, a 
sleeper and a library car for President Diaz, of Mexico, 





The Union Pacific, Denver & Gulf is getting bids on 50 flat cars. 
Last month it ordered six locomotives from the Baldwin Works. 





The Texas Midland expects to order 100 flat cars at an early date 
and six locomotives. It placed one order for 50 cars last month. 





The Armour Packing Company has ordered 100 refrigerator cars 
os the St. Charles Car Company, and expect to place contracts for 
more. 


The Baldwin Locomotive Works have received an order for 25 
lootenaerets and the Schenectady Locomotive Works 18 locomotives 
or Japan. 








The Bangor & Aroostook has ordered from the Jackson & Woodin 
Manufacturing Company, Berwick, Pa., 408 flat cars, 185 box cars, 
and 5 cabooses. 


It is stated that the C., C., C. & St. L. Ry. is to build a sample box 
car of 80,000 pounds capacity, and that the C, & E. I. will construct 
a 70,000-pound car. 


The Chicago, New York & Boston Say apr Company ex- 
pects to build 125 refrigerator cars at its Elgin shops; 25 of these 
are now under construction. 











The Baltimore and Ohio has placed an order for 1,000 cars with 
the Missouri Car & Foundry Company. The cars are for the Fairport 
Warehouse & Elevator Company. 





The Rogers Locomotive Works will build 18 Mogul locomotives 
for the Imperial Japanese Railroad. They will have Latrobe tires, 
Nathan lubricators, Sellers injectors, Crosby gages and Richardson 
balanced valves. 


The 1,000 Illinois Central cars recentl 





ordered are to be equipped 
with Chi rabbeted n doors, Schoen permet steel center 
plates, and Chicago roofs; some of the cars will be equipped with 
springs furnished by the Chas, Scott Spring Company, 


The Kansas City, Pittsburgh & Gulf has placed an order for 200 
stock cars, and its aie gr eager for 1897 is said to include 1,000 new 
cars. It will soon be in the market for six locomotives. 





The Buffalo, Rochester & Pittsburgh has put into service a mam- 
moth Mogul engine, repcrted to weigh 184,000 pounds without 
the tender, and it contemplates ordering seven of theee engines. 





The Wilmington & Northern has invited bids on 200 gondola cars. 
The specifications call for Lobdell wheels, Crown bronze or Ajax 
metal bearings, Butler drawbar attachments, Gould couplers, 
Westinghouse brakes and Fox trucks. 





The American Engine Company, Bound Brook, N. J., hasshipped 
an engine to the Chinese government for use in driving machinery 
for the coinage of silver. 





The Norwalk Iron Works Company, South Norwalk, Conn., have 
penne a large piece of ground near their plant, and propose to 

uild on it a one-story machine shop 80 by 300 feet, by whieh their 
facilities will be greatly increased. 





The Gould Coupler Company has done a Jarge foreign business 
during the year now drawing to a close, having supplied couplers 
= eae e equipments for something over 155 cars on European 
roads. 





The Supreme Court has set the third Monday (18th) in January, 
1897, for re-argument of the cases of Westinghouse vs. Boyden, 
bronght from the United States Circuit Court of Appeals upon a 
writ of certiorari. 





The Harrisburg Foundry and Machine Works, Harrisburg, Pa., 
are rushing a large engine to be shipped to Rio de Janeiro, Brazil. 
This engine will be placed in the official residence of the President 
of Brazil, to furnish power for electric lighting. 





— 


A press dispatch says that a local syndicate has offered the par 
value on all bonds and 75 per cent. on the capital stock of $800,000 
for the purchase of the Dickson Manufacturing Company’s locomo- 
tive and machinery plant in Scranton. 





The Ramapo Wheel & Foundry Company, of. Ramapo, N. Y., re- 
centlv shipped an order of 80 pairs of 36-inch Snow’s boltless steel- 
tired wheels, and steel axles, to Brazil, for the service of the Paul- 
ista Railway. The order also includes 120 loose tires and 120 loose 
axles. 





The A. French Spring Company has an order from the govern- 
ment for large springs to take up the recoil of heavy guns after 
discharge. Experiments so far made indicate success to a degree 
which gives promise of an extensive use of springs for this purpose 
in the future. 





It is reported that there is a movement on foot among the manu- 
facturers of woodworking machinery to effect a consolidation of a 
large number of the firms engaged in this business, and that Mr. 
T. P. Egan, of the J. A. Fay & Egan Company, and the S. A.Wood 
Machine Company are largely interested. It is rumored that the 
consolidation will be largely backed by English capitalists. 





The Secretary of the Navy recently awarded contracts for gun 
forging as follows: Eight sets of 13-inch rifle forgings to the Beth- 
lehem Iron Works, deliveries to begin in 120 days and to be com- 
pleted in 365 days; six sets of 13-inch and one set of 12-inch rifle forg 
ings to the Midvale Stee] Company. deliveries to begin in 160 days 
and to be completed in 340 days. The price in both cases is 23 8-10 
cents per pound. 





The new steel ferryboat St. Louis, which was built for the Penn- 
sylvania Railroad Company by the Charles Hillman Shipbuilding 
Company, of Philadelphia, left the latter city Dee. 24 for New York 
in tow of an ocean tug. The St. Lowis and _a sister boat, the 
Pittsburgh, which is now being built by the Cramps, will ply be- 
tween New York and Jersey City. They are the twin-screw ferry- 
boats already described in these pages. 





Messrs. W. A.Crook & Bros. Company, of Newark. N. J., have i? 
press their 1897 catalogue. It will censsst of 130 pages, liberallY 
illustated and showing all the latest improvements in hoisting en™ 

s adapted for every purpose. 
othe catalogue will cover the entire field in this class of macbin- 
ery. Applications for the new work will be received now by the 
Ww. A. Crook & Bros. Company, and copies sent out as soon as 
possible after publication. 





The Railroad Supply Company, of Chicago, has issued an “edi- 
tion de luxe” of Chicago Day Souvenir, in which is reproduced 
many interesting photographs of the great sound-money parade in 
Chicago taken as different divisions of it passed the company's 
offices in the Owens Building. The souvenir also contains elegant 
engraving illustrating the company’s specialties, such as tie plates, 
journal-box lifters. Hien car couplers and cattle guards. The whole 
work is very artistic and pleasing, 
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Marine engineers:can obtain one of the handsomest calendars of 
the new year free of charge, by addressing The Roberts Safety 
Water Tube Boiler Company, 41 Cortland street, New York City 
and giving their full names and addresses, with name of last vessel 
on which they were employed. These calenders are a perfect pic- 
ture and even superior to those issued by the Roberts Company last 
pci They aresentina mailing tube. Six cents for postage can 
remitted if desired, but is not insisted upon. 


The Universal Protective Paint Company, of Chicago, has re- 
cently taken out a license for incorporation, aud intends soon to 
moveits factory from Lockport to West Chicago, where it will have 
better facilities for the manufacture of its line of rustless paints, 
which are so rapidly gaining popular favor. The protective and 
lasting qualities of ‘‘ Irown,” whether applied to wood or iron, are 
becoming recognized, which makes a change to larger quarters a 
necessity. The office of the company will remain at No. 77 Clark 
street, 


Thesuit of the Morris Box Lid Company vs. The Davis Pressed Steel 
Company, of Wilmington, Del., for infringement on the pressed 
steel box lid patents of the former, was decided by the United 
States Court for the District of Delaware in favor of the Morris 
Box Lid Company, and the case referred to a Master in Chancery to 
report to the Court the amount’of damages due the complainant. 
The defendant company is enjoined from making or selling the 
pressed steel lidscovered by the patents on which the suit was 
decided. 


A test of some important and large steel castings for the United 
States government made last month at the works of the Franklin 
Steel Casting Company gives strong testimony to the excellence of 
intelligently manufactured open-hearth steel. The following are 











the figures: 

Tensile strength per square inches................ceceseeeeseees 72,000 d 

Klastie limit sek Spit ote ee eR 46.000." 
eC re Sass a ete as ivécaiwessetecesceéns. bs 27 ; 

Reduction of area...............-..00+ pias vedee dada whee babicncs oe 32 ett sae 





The Sargeant Company note a decided improvement in the 
line of their trade specialties, brake shoes. Railroad orders are 
larger and more frequent. In their steel casting business general 
machinery trade is better, and the recent results obtained in 
special cast steel locomotive parts have been so successful that 
many inquiries have been received and orders entered for cross- 
heads, wheel centers, frames, domesand driving boxes. The Sar- 
geant Compny are certainly to be congratulated for having ob- 
tained their present position in the art of steel casting. The field 
is a large one and the Western railroad and manufacturing trae 
has. long looked for a company on whom they could depend for 
first-class work. 








Passenger Train Service on the Baltimore & Ohio. 





Among the improvements that will be made on the Baltimore & 
Ohio is a radical change in the running of passenger trains. Gen- 
eral Manager Greene has been investigating this matter for some 
time, and contemplates changing the number of cars per train so 
that they can make better time going up the heavy grades, and asa 
a consequence will not run so fast coming down. Now that the 
track has been placed in a first-class condition and new motive 
power purchased for the passenger trains, Mr. Greene is of the opin- 
ion that, by equalizing the weight of the trains, a trip over the Balti 
more & Ohio will be made very pleasant. 

The track from Chicago Junction to Chieago now ranks as one of 
the finest in the West. It islaid with heavy steel rail and ballasted 
with clean gravel, and as there are very few curves on the line the 
trains are enabled to make high speed with perfect safety. 








Every-Day Excursions 





To all parts of the world can be arranged for any day in the year, 
for one or more persons, upon application to any principal ticket 
agent of the Chieago, Milwaukee & St. Paul Railway. Itineraries 
carefully prepared for excursions to California, Florida, Mexico, 
China, Japan and to any part of Europe. Estimates furnished, 
including all expenses, Tickets furnished for the complete journey. 
It is not necessary to wait for any so-called ‘‘ Personally Conducted 
Excursions.”” In these days of progressive enlightenment, with 
the English language spoken in every land under the sun, one 
does not need to depend upon the services of guides for sight-see- 
ing, but can go it alone or in small family parties, with great com- 
fort and security, and at one’s own convenience. Apply to the 
nearest agent of the Chicago, Milwaukee & St. Paul Railway, or 
address Geo. H. Heafford, General Passenger Agent, 415 Old Colony 
Building, Chicago, I. 








Our Directory 


OF OFFICIAL CHANGES IN DECEMBER. 





We note the following changes of officers since our last issue. 
Information relative to such changes is solicited. 








Atlantic & West Point.—Mr. R. H. Johnson has been appointed 
Master Mechanic, with headquarters at Montgomery, Ala. 


Baltimore & Ohio.—Mr. K. H. Bankard has been appointed Pur 
panning Acent, vice Mr. L. J. Buckley, resigned. Mr. F. S. Gannon 
has resigned as Superintendent of the New York Division, and is 
succeeded by Mr. J. V. Smith, transferred from the general super- 
intendency of the Trans-Ohio lines. 


Boston & Maine.—Mr. Frank Barr has been appointed Assistant 
General Manager, vice Geo. F. Evans, resigned. 


Charleston, Clendennin & Sutton.—John H. Drake; President 
of the company, died Oct. 21, 1896. 


Chicago & Northwestern.—Mr. E. M. Herr has resigned the posi- 
tion of Assistant Superintendent of Motive Power. 


Detroit & Mackinac.—Mr. J. D. Hawks succeeds Mr. C. H. Coster 
as President, and also retains the position of Genera] Manager . 
Office, at Detroit, Mich. Mr. Geo. M. Crocker, Purchasing Agent 
is also Vice-President. 


Fall River Line.—Mr. Chas. P. Clark has been elected President 
vice J. R. Hendricks, deceased. 


Fort Worth & Denver City.—G. M. Dodge has been elected 
President, with office at New York. K. M. Van Zandt has been 
elected First Vice-President, with office at Fort Worth, Tex. Mor- 
gan Jones has been appointed General Manager. 


Hutchinson & Southern.—Mr. W. A. Bradford, Jr.. has been ap 
pointed General Manager, with office at Hutchinson, Kan. 


Long Island.—Mr. E. R. Reynolds, General Manager, ani Mr, 
Geo. C. Hubbell, Purchasing Agent, have resigned. 


Maine Central.—On Nov. 30, 1896, the Board of Directors 
appointed Mr. Geo. F. Evans General Manager in place of Mr. 
Payson Tucker. 


Manhattan.—Mr. Wm. J. Fransioli, Acting General Manager, has 
been appointed General Manager. 


Maricopa & Phenix & Salt River Valley.—C. C. McNiel has 
been —— General Superintendent, vice Mr. E. Shamp, re- 
signed. 


Mexican Northern.—Geo. Foster Peabody has been elected First 
Vice-President and E. M. Shepard Second Vice-President, both 
with office at New York. 


Mobile & Birmingham.—Mr. J. J. Thomas, Jr., has been ap- 
pointed Master Mechanic, with headquarters at Mobile, Ala. 


Morristown & Cumberland Gap.—Mr. Robt. T. Baker has been 
appointed General Superintendent, with office at Morristown, 
Tenn., in place of Mr. H. M. Aiken, whose title was General Man- 
ager. 


New Orleans & Western.—Mr. W. C. Dotterer has been appointed 
General Manager, vice M. J. Turner, resigned. 


New York Central & Hudson River.—Mr. Peter Smith, Master 
Car Builder at Rochester, N. Y., died Nov. 18. 


New York, New Haven & Hartford.—Mr. J. R. Kendrick, Third 
Vice-President, died suddenly on Dee, 11. 


New York, Philadelphia & Spe hana W. Russell has been ap 
pointed Master Mechanic, with office at Cape Charles, Va. 


Northern Pacific.—Mr. John ewe f Superintendent of Motive 
Ayes has resigned because of ill-health, and is succeeded by Mr. 
E. M. Herr. ! 


Oconee & Western.—Capt. A. E. Hatchfield, President and Gen- 
eral Manager, died on Nov. 19. 


Philadelphia & Reading.—Mr. Chas. E. Henderson has been 
chosen Second Vice-President, in charge of freight traffic. 


San Antonio & Gulf Shore.—Mr. Henry Terrell has been ap- 
pointed General Manager, with headquarters at San Antonio, Tex. 


Southern.—Mr. Frank S. Gannon has been appointed Third Vice- 
rdeege a and General Manager, with headquarters in Washing- 
ton, 


Staten Island Rapid Transit.—General Manager F. S. Gannon 
has resigned, and is succeeded by Mr. J. V. Smith. 


St. Louis, Kansas City & Southwestern.—Mr. Dwight Braman 
has been appointed Receiver. 


Vandalia.—Purchasing Agent Mr. C. R. Peddle has removed his 
office from St. Louis to Indianapolis. The office of General Super- 
intendent is abolished. 


Wheeling Bridge & Terminal.—C. H. Coit has been elected Vice- 
President. H.W. Hayden has been elected Secretary and Treas- 
urer, with office at New York. 


Wiggins Ferry.—Mr. S. M. Dolan has been appointed Master 
Sinelnaie. with office at St. Louis. 228 ; 


Wiscasset & Quebec.—President Henry Ingalls died last month. 


\ 
Lea 
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PRESSED STEEL TRUCK FRAMES 


AND PRESSED STEEL PARTS FOR GAR AND TRUCK CONSTRUCTION. | 
FOX SOLID PRESSED STEEL CO. ( GEIREAU.QEFIQES; "ser Pouaine, 21 Deactoe S., chiengo 


JAMES 8. BRADY, GENERAL SALES AGENT, HAVEMEYER BUILDING, NEW YORK. 


FW DEVOE & COS On SraANDARDS. 
THE ROBERTS sit Wik Tit BOM, ER, 


SOO IN USE for Naval and Marine Purposes. 
Send for Handsome Illustrated Catalogue. ‘ ; 39 CORTLAND STREET, NEW YORK. 











THE AMERICAN STEEL TRUCE 
si, FREIGHTS and TENDERS. 





Guaranteed to Stand Service for the Life of the Car 
AND NO REPAIRS 


AMERICAN STEEL FOUNDRY CO,, °™10U%s. "on 0-8. 4 


dime BAKER GAR HEATERS 


DROP FORGED 
OF STEEL SPECIAL FITTINGS FOR BAKER HEATER WORK. 


WILLIAM C. BAKER, 
(Successor to Baker Heating Co.) 
143 LIBERTY 8T., NEW YORK. 


















For Turning, Planing and Boring Metals. | FLEXIBLE STEEL FIREPROOF HEATERS 


50,000 ALREADY IN USE. FIVE OTHER STYLES 
Single and Double Circulations. 


9 FOR TESTING 
OLSEN’S mae 
I Bridge Materials, 
Chain, Cement. 


ae Testing Machines W° Sings ite. 


Hydraulic Presses, 


Awarded Medal of Merit at The World’s Fair, Accum rors. 
TINIUS OLSEN & GO., 500 WN. 12th St., Philadelphia, Pa. 











SEND FOR GATALOGUE. 
ARMSTRONG BROS. TOOL Cco., 
No. 98 West Washington St., Chicago. 

















FREE SAMPLE GOPY stenv**| Q@ END $3.00 to the 


~~ , | ...+ Am Elementary Journal for Students AMERICAN ENGINEER, 


o Meohaalve, es eociggeae en. ies. s 
umbing, Heating an en on, eam 

Engineering, Civil Engineering and Mechanical M orse BI dg., New York City, 
and Architectural Drawing. Address 


Box 985, | for the best book on American 
HOME STUDY, SCRANTON, PA. Cars ever published. 





‘ 
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har he STEEL TIRES 


Olid Colony Building, Chicago. 


Qn Locomotive Driving Wheels and on Steel-Tired Wheels 


GIVE THE BEST RESULTS - - - FOR EVERY VARIETY OF SERVICE. 














Pittsburgh Locomotive and Car Works. 


PITTSBURGH, PA. ‘\ 


Manufacturers LOCOMOTIVE ENGINES for 
ot Broad or Narrow Gauge «toads 


Weeks standard designs, or according to 
specifications, to suit purchasers. - 


Tanks, Locomotive or Stationary Boilers 
furnished at Short Notice. 


Wilson Miller, Fret. & Treas. 
A. Wightman, Supt. 


CATECHISM OF THE LOCOMOTIVE — 


For seventeen years it has been the best authority and almost a nece ssity to 
every Locomotive Engineer and Fireman, and on many railroads it is the 


standard for examination of Fireman for promotion. PRICE $3.50. 
FOR SALE BY : : 


American Engineer, Car Bailder and Riilroad Journal, Morse Building, N. Y. City. 


ROGERS LOCOMOTIVE COMPANY 


PATERSON, N. J. Address Paterson, N.J.,0r 44 Exchange Place, New York. 
























BUILDERS 2 LOCOM MO TIVE ENG] N IES AND TEN DER S$ OF EVERY DESCRIPTION 


R. 8. HUGHES, President. G. 8S. LONGBOTTOM, Sec’y. G. E. HANNAH, Treas. REUBEN WELLS, Supt. 


SCHENECTADY 
Locomotive * Works, 


SCHENECTADY, N.Y. 


——_ > —_— 

















ESTABLISHED 1848. 
cosdidiiilacan 

" Annual Capacity, 450. 

—————— 


EDWARD ELLIS, President. 

WM. D. ELLIS, Vice-Pres. and Treasurer, 
A. J. PITKIN, Superintendent, 

A. P, STRONG, Secretary, 
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THE NEW “NATHAN” 


(See Illustration) 


Aod Monitor Injectors for Locomotives. 
“WATHAN” 


SIGHT FEED LUBRICATORS. 


For Locomotive Cylinders and Air Brakes. 


STEAM FIRE EXTINGUISHERS 


For switching and Yard Engines, 


BOILER WASHERS, 


Rod and Guide Oi! Cups, ete. 


Send for Descriptive Oatalogues. 


NATHAN MFC. CO., 


92 & 94 Liberty St., N. Y. 





PNEUMATIC 


TRAGK SANDING 
APPARATUS 


FOR LOCOMOTIVES. 
H. L. LBACH,176 Haron Ave., N. Cambridge, Mass. 





The Most Easy Working 
Locomotives 
are those that are 
Equipped with the 


|S DETROIT 
SIGHT FEED 
LUBRICATORS 


Our Catalogue Tells Why. 
, Send for it. 


UBRICATOR CO., Detroit, Mich. 

















BROOKS LOCOMOTIVE WORKS, Dunkirk, N. Y,| preemre-sgrs 





BUILDERS OF LOCOMOTIVE ENGINES FOR ANY DESIRED SERVICE FROM OUR OWN Dk- 
SIGNS OR THOSE OF PURCHASER. Perfect Interchangeability and all Work fully Guaranteed. 


COMPOUND LOCOMOTIVES 


FOR PASSENGER AND FREIGHT SERVICE. 


H. STEVENS, President. 


R. J. GROSS, Vice-Pres. 
M. HEQUEMBOURG, Sect’y. 


M. L. HINMAN, Treasurer. 
DAVID RUSSELL, Supt. H. TANDY, Asst. 









TFFEL&ESSER cot 
| KE enw vom 


127 Fulton and 
42 Ann Sts. 
BRANCHES : 
111 Madison 8t., Chicago. 
708 Locust 8t., St. Louis, 


Drawing Materials, Surveying Instraments. 


The largest and best-assorted stock in 
this line. The most complete cata- 
logue. All goods warranted. 


Catalogue on Application. 









BOUND VOLUMES OF THE 


National Car and Locowotive Builder 
For 1895. Price $3. 





Supt. 














Baldwin Locomotive Works, 


Established 1831. ANNUAL CAPACITY, 1,000. 


LOCOMOTIVE ENCINES 


Adapted to every variety of service and built accurately 
to standard gauges and template, Like parts of different 
engines of same class perfectly interchangeab'ie. 


Single Expansion and Compound Locomotives ; Elec- 
tri Locomotives ; Broad and Narrow Gauge Locomotives; 
Mine Locomotives by Steam or Compressed Air; Plantation 
Locomotives; Noiseless Motors for Street Railways, Rte. 


BURNHAM, WILLIAMS & CO., 


Proprietors, PHILADELPHIA, PA. 








ESTABLISHED 1865. 





RICHMOND LOCOMOTIVE & MACHINE WORKS, 





RICHMOND, VA. 


BUILDERS OF 


LOCOMOTIVES 


FUR EVERY VARIETY OF SERVICE. 
Accurately Made to Gauges and Templates. 
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RAILWAY CAR CONSTRUCTION, 


200 PAGES. <= 500 ENGRAVINGS. 








By WILLIAM VOSS. 


With Full Working Drawings of Every Style of Gar Now Used on American Railroads. 


ADDRESS. . 


AMERICAN ENGINEER, CAR BUILDER AND RAILROAD JOURNAL, Morse Building, NEW YORK 





NEW, 


CAR BUILDERS DICTIONARY. 


The Handsomest and Costliest Technical Book in the World. 


A Liberal Education for a Ratlroad Officer. 


X) 
PRICE $5.00. 








Every Car Builder must have it. Necessary for Inspectors at Interchange Points. 


FOR SALE BY 


AMERICAN ENGINEER, CAR BUILDER & RAILROAD scm 


ROOM 60, MORSE BUILDING, NEW YORK CITY. 
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_naaweres FLINT, EDDY & CO., =<30% 


Hamburg. Lima, Peru. 
Rio de Janeiro. _ Export Merchants, rama Cos 
Vall 66-68 BROAD STREET, - - NEW YORK. Buenos Ayres. 


ENGINEERING AND TECHNICAL DEPARTMENT. 


SPECIAL EFFORTS ARE DIRECTED TO THE SOLICITATION, IN FOREIGN COUNTRIES, OF ORDERS FOR 


Railway Constructions, Material, Rolling Stock, Equipment, Tools and Supplies, Electric Tramwa 
Lighting Plants, Electrical Appliances, Tools, Materials and Supplies for Public Works, 
Bridges and other Steel and Iron Structures, General Engineering, 
Equipment and Supplies and Contractors’ Outfits. 


Are prepared to Finance Orders received by Manufacturers from Foreign Countries. 


OOK OF REFERENCE AND INFORMATION ON AMERICAN PRACTICE IN RAILROADS, PUBLIC WORKS, LAKE 
AND RIVER NAVIGATION, ELECTRICAL APPLIANCES AND SPECIAL INDUSTRIES. 


DO YOU USE AIR? ”" Reet ae a _ 


Air Compressors 


OF 














THE 


INGERSOLL- 
SERGEANT 


make, are the eps aie type of 
machines. . 


Air in the anes 
saves Money. 


SEND FOR CATALOGUE. : : : 








Valve afte being under a steam hammer. 


HAVEMEYER BLDG., 


The Ingersoll-Sergeant Drill Co., “New vor. 


wer or - POOR'S MANUAL 


Railroads of the United States 














STEAM RAILROADS, ** Industrial’? Corporations, 
Street Railway and Traction 1 89 6 National, State and Municipal 
Companies. Finances. 











In which is incorporated the most valuable features of 


POOR'S DIRECTORY oF RAILWAY OFFICIALS 


Poor’s Hand Book of Investment Securities. 


In One Volume, Royal Octavo, Cloth, 1,800 Pages. i Vax PRICE, $7.50 PER CcoPY 





H. V. & H. W. POOR, Publishers, ++ =i Genie Sune 








ers re 
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m_ AUTOMATIC il HO f COUPLINGS AIR LIFTS. 
COMPOUND BELT AIR COMPRESSOR. ss oe ae x 


Made in three sizes—+, # and 1 inch. 


“| 5] 

on | | AT Ee é A very serviceable and quick coupling. 
a : When disconnected the flow of air is 
stopped. A very desirable device for 
- - connecting hoists that are to be u-ed in 
ah sg i yy y) different places, as the load can be 
er Dl eo, ; raised and disconnected and the hoist 
TAICADELBHTR 3 i : or other tool moved away. By having 
i 4 reveral pendant hose with these fix- 
tures, one hoist will serve in many 

places. 












WRITE FOR FORM WO. 13 NOVELTY. 





BUILT I —Nos. 1 and 2. 











—~= 
Designed for Shop use to furnish od for Pneumatic Tools. Self- 
regulating, automatically stopping and starting as pressure varies, re) 
using very little power. Occupies small space. As durable as is NEW CATALOGUE ie) 
ossible to make of steel and cast iron. 120 in successful operation. 
if f interested write for Form 17 Novelty. JUST ISSUED. Cut represents No. 


“Whee Built i ie eee style: 
mF 


No. 1 st oo .. ordinary lift 


ty ing. No.2 2 style has load 
i retainer and can be ad- 
i justed for exact heights, 
i & ' No. 3 has an additional 


releasing valve for foun- 


STATION ~ PHILADELPHIA, PA., U. S. A, dry work. Write for 


®orm No. 6 Novelty 


It has been demonstrated beyond question that 
DIXON’S PURE FLAKE GRAPHITE 


Is as necessary to the proper equipment of an engine asa monkey wrench or an oil can. 
and valve oil, and prevents and cures hot pins and bearings. 


SEND FOR SAMPLE AND TESTIMONY OF EXPERTS, JOS. DIXON CRUCIBLE Co 


2m NEW 


| CAR BUILDER'S DICTIONARY. 


The Handsomest and Costliest Technical Book in the World. 








It positively saves engine 








.. JERSEY CITY, N. J. 





A Liberal Education for a Railroad Officer. 
e—PRICE $5.00. — 


Every Car Builder must have it. Necessary for Inspectors at Interchange Points 














FOR SALE BY 


AMERICAN ENGINEER,CAR BUILDER & RAILROAD JOURNAL. 


Room 60 Morse Building, New York City. 
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ADVANTAGES OF THE OREN FLEXIBLE JOT) ee 


Merrill Bros,, B .N.Y 
for a Steam Heating Connection . ros,, Brooklyn i 






between Engine and Tender. . . Wiiulianse Gaens Oe, Cleveland: 0. 
ALL METAL CONNECTION, Water Tanks: 
Automatic Water Tank Co., New York, N. Y, 
ABSOLUTELY FLEXIBLE, * 


Water-Tube Goilers: 
POSITIVELY STEAM TIGHT Almy Water-Tube Boiler Co., Providence, R. 1; 


UNDER ANY PRESSURE, | {. Boyers Sons, Now York WY 
Roberts Safety, W: J. B. Co., New York. 
INDESTRUCTIBLE, 
Wells Light : 

SHO RT OF WRECK, Wells Light Mfg. Co,, New York City. 
NO DELAYS, NO REPAIRS, by Woven Wire Fence Co., Adrian, Mich. 
FIRST COST IS THE ONLY Grid thdkbcieaaad 

COST. Lehigh Valley Creosoting Wks., NewYork, N.Y. 





8: BS % Wreneh: 
is Steam, Oil, Hot Ashes or Dirt does not Affect Its Life. Coes Wrench Co., Worcesjer, Mass. 
‘ s PARTICULARS ON APPLICATION. ... 


me Wrought Iron Pipe: 
navn tes MORAN FLENIBLE STEAM JOINT G0, (In'd), "™E¥S.cbas"™ | NSO ras. taess, 


matic Relief Trap, 149 THIRD STREET, LOUISVILLE, KY. 


To Purchasing Agents. F. WEBER & CO., 


THE SHEET METAL CONTRACT- 
ING CO. make a specialty of manufacturing 


Special Goods in Tin, Copper, Brass and Sheet Engineers’ and ‘ ' 


Iron for Mine, Mill, Railroad and Steamship Use. 
Send us your specifications and get our price. 


WILKES-BARRE, PA. Draughtsmen’s Supplies. 


Send your name for a Souvenir Sole Agents for Riefler’s Celebrated Round 
of the Works of Eugene Field, System Drawing Instruments, and Ott’s 


FIELD2FLOWERS | __scmsst sins 


The Eugene Field Monument Souvenir 


The most beautiful Art Production of the cen- 
tury. ‘Asmall bunch of the most fragrant of bios- 
soms gathered from the broad acres of Eugene Field's 
Farm of Love." Contains a selection of the most 




















2x 24 FLAT TURRET LATHE. 


JONES & LAMSON MACHINE C0., 


SPRINGFIELD, VT., U.S. Acs 





beautiful of the poems of say Field, Hand- 
somely illustrated by thirty-five of the world's 


greatest artists as their contribution to the Mon- Sole Builder of the 
ument Fund. But for the noble contributions of the | Drawing and Tracing Papers, Blue Print 
great artists this book could not have been manufac- Papers and Linen, Ete. FLAT TURRET LATHE. 


tured | $7.00. For ret at — stunts, ~r rere 
prepaid on receipt of $1.10. e love offering : ‘oreign Representatives: M. Koyemann, Charlotten 
the Child’s Poet Laureate, published by the Com- 1125 Chestnut St., Philadelphia. | strasse 112, Dusseldorf, Germany; Adolphe Janssens, 16 
mittee to create a fund to build the Monument Place De La Republique, Paris, France; Charles Churchil 
and to care for the family of the beloved poet. : BRANCH HOUSES: ‘ & Co., 9-15 Leonard 8t., Finsbury, London, E, C,, and 
Eugene Field Monument Souvenir Fund, 6, Albert St., Birmingham, England; and Henry Kelley & 
180 Monroe Street, Chicago, l | ST, LOUIS, MO. BALTIMORE, MD. } \°., 26, Pall Mall, Manchester, England, 























TRADE MARE. 
STEVEDORE ROPE is made for both Hoisting and Transmission Purposes from the best selected 


manila, laid up with plumbago. We guarantee that MORE WORK can be done with it, in propor- 
tion to its cost, than with any other rope in the market, without any exception whatever, and will 
gladly refund the difference in price if it is not all we claim. 

You CANNOT LOSE. ONE CENT 
by making a trial of this rope, and are sure to reduce your expense account. All ordinary sizes are 


kept in stock and cut to any length desired. BEFORE YOU FORCET IT, purchase a length of this 
rope to compare with that you are now using. 


C. W. HUNT COMPANY, 45 Broadway, N. Y. Established 1872. 


>). 





S&S 





2®@® 


Automatic Water Tanks 


SAVE ALL PUMPING-EXPENSE : 


at R. R. Water Stations. 


1,000 GALLONS____sem. THE AUTOMATIC WATER TANK CO., 
; PER MINUTE. 143 Liberty Street, New York. 
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THE | PRATT & WHITNEY CO, , Hartford, Conn., U.S. A. 
EINE MACHINE TOOLS. 


Single and Double Head Milling Machines, used as || Turret Head Machines and Tools for Turning, Formi 
substitutes for Planers for Heavy and Rapid Cutting in Cast and Th ~ ing, forming 
and Wrought Iron and Steel. P g suing pending Trregulat Pieces of Circular Cross-section in 


Metal Band Sawing Machines for Cutting Sprues from Milling Cutters, Holders, with inserted Cut 
ters f 
Brass Castings. ing, Shaping and Threa ding Motate. ted rs for Turn 


Gages and Small Tools for General Machine Work. Spiral Shear Punches. 
Automatic Weighing Machines, a revolution in weighing || Forging and Trimming Dies for all classes of work. 
and measuring. Drop Hammers and Trimming Presses. 


BUCK & HICKMAN, 280 Whitechapel Road, London, E. SCHU 
FEN WICK FRERES & CO., 21 Rue Martel, aan & SHUTTE, Berlin and Vienna. 


BOSTON: 281 Franklin St. 















































OMICAGO : 42 and 44 South Clinton St. NEW YORK: 123 Liberty St. 





SAMPLE COPY FREE. 


Modern Machinery, 
ASHLAND BLOCK, CHICAGO. 


FROM THE JANUARY NUMBER. 


KIPLING SINGS THE SONG OF STEAM, 
— of Verse Which Presents a New and | 
ignificaut Phase of the Brilliant Young Eng- | 
man’s Genius. (With Pertrait of Mr. 


Kipling.) 
THE OLD YEAR’S DISTINGUISHED DEAD. RAILW j Y ; j R CONSTRUCTION 
A Retrospect of the Prominent Men Whom the | 
World of Machinery, Manufacture and Inven- 


tion Lost During 1896. (Jilustrated.) 


THE LOCOMOTIVE IN FICTION, 
How Plots in Modern Novels are Controlled 3 
the Throttle... (/llustrated.) 


THE FRENCH BLACKSMITH WHO HARDENS 


ellie Ad Geceindned it tho Ace. The Only"Perfect Work on American Cars Ever Published. 


dians. "sritectrated. ) 
RECENT CONTRIBUTIONS OF AMERICAN IN- 
VENTORS TO THE SCIENCE OF NAVAL | 
WARFARE. 
roe Badt’s Electric Sentinel for Coast De- | 


fen 
Torpedo Boat which Steers Itself Toward Hos- 
tile Warships. 
The Holland Submarine Torpedo Boat. 
HISTORY OF TWO GREAT INVENTIONS. 


Maxim’s Account of the Maxim Gun. | 


™ 


a ax Ge opper Gaskers, 





tee ba-7-W ee’, oles mete) B30. ba 


mi 
aI 2 CORTLANDT STREET.NEW YORK 

















Written and Compiled by WILLIAM VOSS. 





Portrait of Mr. Maxim.) : i 
The Late Alfred Nobel and his invention of Dy- '200 Pages. Upward of 500 Engravings. 
namite 
SUCCESSFUL FLIGHT OF PROF, LANGLEY’S . : 
AERODROME, Price, Postage Prepaid, $8.00 Per Copy. 


Description of the Machine and Prof. Langley’s 
Account of His Experiments. (Jliustrated.) 
OUR EXPORT MACHINERY TRADE. 
Supremacy of American Bicycle Machinery in 
ngland. 
Suggestions as to the Development of Business 
with the Baltic Country. 
THE MOTOR CAR, (lllustrated,) 
Interest in Horseless Vehicles in England. 


snesen soweies ececrme ice oc. /Allerical Engineer, Car Builderand Railroad Journal 


STROYER. (llustrated.) 
MORSE BUILDING, NEW YORK. 





Remit by Bank Check, Express Money Order, P. O. Money Order 
or Registered Letter. Address 


CHANGES OF A HALF CENTURY IN MACHINE 
TOOLS. 








A New Locomotive Boiler Covering. 
THE KELLEY FIREPROOF LAGGING CASING, WH on wirwour FiLLne 


GIVES A SMOOTH SURFACE FOR JACKETING. 


These Casings are made in sections and any desired length 
and width, either flat or curved. 
They can be removed. and replaced without injury. They 
are strong; easily adjusted without countersinking. 
The cost is one-half that of other sectional coverings. 
Samples and prices sent: upon application. Correspondence 
solicited. “Address . .,. .. 


THE KELLEY Co., 


MINERAL POINT: WIS. 
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SGHOEN PRESSED STEEL GO., 


——MANUFACTURERS OF—— 


Truck Frames and Bolsters 
FOR CARS. 


General Office and Works: PITTSBURGH, PA. 














PHILADELPHIA : Betz Building. CHICAGO : Monadnock Building. NEW YORE: 100 Broadway. 








ALPHABETICAL INDEX TO ADVERTISERS. 











PAGE PAGE. PAGE, PaGE. 
Abendroth & Root Mfg. Co...... -. 7] Devoe, F. W., & Co.... .... 1 and 23) Latrobe Steel Works.... .......... WEG, & Or Obisccsccitc chvavisasaaneenn 22 
Acme Machinery Co...... .......++ 15 | 1)’ Este & Seeley Co...........0.000- 2| Leach, H. L...... Sodus cedcieteswnen 25 a ny Oressent Route..... a ace ae 
/«tna Standard Iron & Steel ap .- 46] Diamond Machine Co.............. pe are 12 
Aitchison Perforated Metal Co.... 42 | Detroit Graphite Co......... ...... 30 | Lenoir Foundry Co................- il 
“Ss 6. SRS Stree 46 | Detroit Lubricator Co............ 25 | Leonard ¢ Sbadsd n> absaceboneor 8 
Albro Co.,The E.D_........... 14 | Dixon, Jos., Crucible Co....28 and - BR Pate Wapeacs disses Seccoecesce 20 yO pact & rene Co.. 
Allis, The ag Ae See 6 | Dudgeon. Richard..... . .......... pe Valley Creosoting Works. 8} Rand Drill Co...... Ebene aeiweasod “3 
Allison pS Ey 9 Link-Belt Engineering Co........ 6 ioe ae [iracius Sines saoun 10 
Alteneder & Sons, Theodore....... 23 Lobdel] Car Wheel Co...... ...... 10 Lr ne a P. Institute............ 22 
American Heat Insulating Co.... 7] Eureka Nut Lock Co........ ...... 19| Long & Allstatter Co...... ........ 46 1 Ricweae, BoP occa id si cxcsceansuen 46 
American Steel Foundry Co...... 33 | Bwalld Tron Co... ccccccccccctcccces 34 Richmond Locomotive & Machine 
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Armstrong Mfg. Co..........00.08 17 34 Riehle Bros, Testing Machine Go... 5 
Ashton Valve Co 2... aecneeeee 22 | Faessler, J........... ... pose cocscecs 40 Roberts Safety Water Tube Boiler. 23 
Automatic Water Tank Co ..... 19 | Falls Hollow Staybolt Co..... .... ° Magnolia Metal Co...... .......... Rogers Locomotive Wks ..... .... 24 
Felton, Sibley & Co.... ......0.+++- 9 | Manchester Locomotive Works... - OOS VAIO Cis... i ciccnsasace ase 7 
Ferracute MachineCo..... .. . Mason, Volney W.,&Co a... 15 | Russell Wheel and Foundry Co... 1 
Finished,Steel a pacwsee.ccaseve see 34 | McKeown, H. J 42 
Fitchburg R. R, Co.........--. --+ 34) Merrill 5s cos. c aeas 1 
Babcock & Wilcox Co.......... ... 4] Flint, Eddy & Go. Reichs whdeaes wheeda 27 McCoaway & Torley Co. POSSE N ST 
Bl WE On gst cicadas cccicees ~ 2 Fowler, Geo. L se seeseesees 42 | Mianus Electric Co.............” 16 | Safety Car Heating & Lighting Co. ¥ 
Baldwin Locomotive Works . 25 | Fox Solid Pressed Steel Co........ 4! Moran Flex.Steam Joint Co.(Ine’d) 19 Scarritt Furniture Co ............ 
Bangs, E. ., Oil Cup Co.......... 17 Morse Twist, Drill Co.... ......... Schenectady Lecmaative Werks. 2 
Bass Foundry & Machine Works. li Mesiene Va Wesel: otc S. . Schoen Pressed Steel Co.. 
Becker Mfg. Co., The John........ 16 | Galena Oil Works (Limited)....... 7 Mundt & Sons, Chas.............. 16 | Scott. Chas., ois 2 ee 
Bement Miles & Co...... ...sseeeee 12 | Gould Coupler Co......... bencince de SBT Wee, Jc Os co. ec, acc 4 | Sellers, William, & Co... 
ERR Nr BIS on -655% kiscce capes 10 | Gould & Eberhardt...............- 18 Servoss, R. D......,..... ° 
Billmeyer & Small.... ...... ..... 9 Shaw, Willis.......... sceces 
Boles og gt my oy peataeacaeya R. rane Car pacer sabats é 
oston bany R. R.... ....+2.. 21 Hale & Kilburn Mfg, Oo.. ....... 14 oenberger. Steel Co............. 
Bostop _—— BR. Re seesscrereees 7 Hammett, M.C.... ......+. 30 and 46 | National Hollow Brakebeam Co.. 22 | Sooyet pe Bap orks lesa sib 
Boyer's. 1... Soms.......... . Ay Sarg © | Hancock inspirator Co............ 26 | Nationai Malleable Castings Co... a bet a EE 8 
bores yf + n. tecorder Co.... 9 | Harlan & Hollingsworth Co....... 8] Nathan Mfg.Co ......... ..+ scceee ss | Sesnaee Counie So - 
radley Car Works __.... ...... ; me ee 'g. Co... 
Bridgeport Safety Emery W heel Ce Oe ee oe ee wagine g | Stow Bite. CO; csserene oo 32 
Spares eves ue nets apsasse. os ween Harland, W. M.. & Sons.... ...... 46] New York, N. Haven & Hartford uis Car Wheel Co............ I 
Brooks Locomotive Works...._... 25) Hartford Woven Wire Mattress WR Siding cadens eee anek <caes' os 40 
Br Dane “pes & Conveying Ma- A | qq@COrncecerece-serererenceseneeesesens Nolan, Thos 10 
Seapets tags. °°, ~i teste Hartshorn, Stewart..........-. --- 16 | North Carolina Car Co...... ....-. 13 
Bruner, Ppresce SK COs eseee sree 3] Howard Iron Works.... ..--.+..-- 10 | Norwalk Iron Works..... .... .... 36 | Thurman Fuel Oil Burner Co.... 32 
Bushnell Mfg. Co.......... ..e.e-0e 1 Howson & Howson acigpghpgiteipasag 5% 1 
Oo (eae rane 19 
Hutchins & Sons, C. B......-.....- 46 
core cretctve yas pee = 
‘ etallic Packin: rece 
Cameron, A. S., Steam Pump Co.. 7/ Indian & Kastern Engr....,....... 40 | Olsen, Tinius & Co........... geecees 23 . 
Cambria Iron Co....... seeeeeee sees 22 | Ingersoli-Sargeant Driil Go....... 27 
Pomel » eS: Mise Gcgah oe edanaes ¢ International Correspond ence je 
ariisie g. C seeeseeeee sereceee ae BO Sida ceewevcvancse sevcercse Valentine & Co 46 
Central Iron & Steel Cus vecessech Pa ple ody egal ch hate 
Chester Steel Castings Co..... .... Page Woven Wire Fence Co....... 5 Vanderbilt & Hopkins. eevee eee oe 32 
Chicago Grain Door Co.....17 and a0 Jackson, Sharp & Co............... 8} Pedrick & Ayer..........+-ccccccee 28 
Chicago Pneumatic Tool { “Wasee e Jackson & Woodwin Mfg.Co..... 8 | Peerless Rubber Co................ 42 
Clayton Air Compressor Works.. 4 Jones & Lamson Machine Co...... 19 | Pennsylvania R. R................. 38 
Cleveland City Forge & Iron Co... Shy” 2g oe areal Rte aR ES ..11 | Pennsylvania Steel Co.... ........ 9] Warren Chemical Mfg. Co .... 15 
Cleveland — Building Co....... 46 Phosphor ce one oe esas 7| Warren & Co.. sone 
Cleveland Twist Drill Co .......... 1 Photo argh Lo 4 Weshinene Patent Agency.. vekdna 9 
QOms Oe: Bsn dahecd- 4 <sedeunecais 32 | Spey Re & Mattison Co............ 2| Pittsburg Taenive “& Car Watson, OW. caccncdu cde cued 8 
Coes Wrench Co...... ..seee wees SE EN aide cc ah vith vyewes cin ances CL Oo ee 21 | Wateon’& Stillman..." 
Continental [ron Works.... ...... 5 | Keuffel & Esser Co........ .. 25 Pittsburgh = cr ane Wena, Fe © OO. casks ne wusdine ccna 19 
Contractors’ Plant Mfg. Co........ 5 | Krupp (Prosser & Son)...... Gand ME Waiissr ccna ee askisce.s:. 22 | Weir Frog Co........0206 ceccsssees 32 
Correspondence School of Tech- Poole, R., & Son Co ............... 3] Wellington, werened WU Sioa caeekee ae 
WOMENS 6 ccccanadconessduge ohecanal 42 Port Ohester Bolt & Wat Go...” 22 | Welle Light...........+.-ccsseesess . 34 
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RAILWAY CAR CONSTRUCTION, 


By WILLIAM VOSS. 


200 Pages. Upward of 500 Engravings. | Price, $3. 





AMERICAN ENGINEER, CAR BUILDER AND RAILROAD JOURNAL, Morse Building, New York. 
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H. 8. BURKHARDT, President. £. B. LEIGH, V. P.and Gen. Min A PERFECTLY CONSTRUCTED METAL BRAKE BEAM. 
CHICAGO RAILWAY EQUIPMENT CO., Lessee. The Cheapest, Lightest and 
a ) : Most Durable. 
NATIONAL HOLLOW BHRAKRE BEA i? & Ox 6 F Now Standard on a Large 


Number of Roads Through- 
out the Country. 


&2" CORRESPONDENCE SOLICITED. 





General Office and Works: 


40th and Hopkins Sts., Chicago. 


Crry Orrice: 514 Western Union Bldg., aircon Nvrw York Orrice: Room 118, 29 Broadway. FREDERICK G. ELy, Eastern Agent. 


POP VALVES and STEAM GAGES CAMBRIA STEEL. 


Heavy Rails, Light Rails and Rail Fastenings, 
Street Rails, Steel Axles, , les, Channels, Zee 








MERITS AND REPUTATION ji Bars, Beams, Bars, yy | orgings, Car Chan- 
tue) | nels, etc. Address BRI IRON Co. 
UNEQU Al H ED 8. W. Oor. 15th ai CAM Sts., Philadelvbia, Pa. 
x (Opposite Pa. RR. Station ) 
[Works: Jobnstow 





Chicago Office, Western ‘Union ca denates. 


The Ashton Valve Co., Boston, Mass. New York Gflices— ior Ralls and Axles, $8 Wall St. 
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RAILWAY CAR CONSTRUCTION. 


200 pages. 500 engravings. By WILLIAM VOSS. 
With Full Working Drawings of Every Style of Car Now Used on American Railroads. Address 


AMERICAN ENGINEER, CAR BUILDER AND RAILROAD JOURNAL, MORSE BUILDING, NEW YORK. 


Rensselaer %, = Port Chester Bolt aud Not Company, 








Q 

8 P olytechnic® yp, PORT CHESTER, N. Y. 
“a, Institute, (© 
ye, Troy, N.Y. told Punched, Chamfered and Trimmed, Case Hardened, and Semi-Finished 


Local examinations provided for. Send for a Catalogue. 


PITTSBURG TESTING LABORATORY, Limited. NUT omy, 
Gro, H. CLapp, ALFRED E. Hunt, = 


rman. Vice-Chairman and Treas. 
825 Wan 


MANUFACTURERS OF 








mk yy gg Seetien ex — yd of Ma Also BOLTS, RIVETS and W ASHERS. 


serial for aenaes a. other enares, Yn NUTS FOR RAILROADS, CAR BUILDERS’, LOCO- 
ilers, Locomotiv Jars, © nspection 0! | .<“—iais > 
Shop Work and Erection at Bridge Site. Chemi- Pe BOTs gegen AND MACHINISTS’ 
eal Analysis and Physical ’ Tests o all kinds. a" A SPECIALTY. 
ms for Tin u o,.’s Testin a 
neinnee "Thacher" ne ot g Correspondence Solicited. 


IMPROVED ** 5°" _4& Fe ED Aa ESD” COUPLER. : Ors. Only Three Parts. No Pivot Pin. 


oo. Manufactured by : ‘ 
QR eK OSE. STANDARD COUPLER CO., 26 Cortlandt St., X,Y. i SERVIOB, ‘Thousandsin Use. BE, 0,B. Type 

















